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Welding Fumes from Arc Welding 


By Gordon C. Harrold, Ph.D.' 


I. Introduction 


N FACING the actuality of industrial hygienic 

shortcomings with regard to the exposures connected 

with arc welding, several things contribute to the 
obvious complexity of the situation. First, the quanti- 
tative determination of some welding gases, such as the 
several nitrogen oxides and ozone, is far more difficult 
than for many other substances. Second, the coating 
materials applied to welding rods are so diversified and 
so rapidly changed as to baffle almost any attempt to 
keep abreast of developments. Third, alloyed steels, 
such as nickel-chrome steel, or metals that have been 
coated, such as in galvanizing, are introducing new diffi- 
culties in connection with welding operations. As a re- 
sult, the attending industrial hygienic situations are far 
from simple. 

In general, the potential sources of injury from arc 
welding other than from trauma and thermal effects 
seemingly may be grouped in the following categories: 

Oxygen deficiency. 

Carbon monoxide. 

Nitrous gases. 

Ozone. 

Metal fume from alloyed steel. 

Metal fume from the metal electrodes. 

Silica from welding rod coatings. 

Harmful substances other than silica in rod coatings. 

Injurious substances coated on to the metal being 

welded. 

Radiations. 

Possibly other gases such as cyanides theoretically 

produced in the electric arc. 


From the fairly extensive first-hand experimental work 
nd medical department experience with several hun- 
ired welders, we have reached a number of conclusions. 
hese conclusions are developed first in regard to welding 
with bare rods, then coated rods and their by-products. 


Il. Bare Rod Welding 


{wo hundred and fifty animals (rabbits and albino 
s), including 87 controls, were exposed in five major 

nes of experiments, together with numerous casual and 
liminary experiments, to the products of arc welding 
| bare, washed iron electrodes distributed over a pe- 
1 of 20 months. These animal exposures were at- 

nuded by approximately 2400 analytical determinations 
ises and fumes, embracing a minimum of 4 samples 
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per hour during the daily welding cycle Che results of 
these animal exposures and accompanying analytical 
determinations lead to the following conclusions 


1. The quantity of “nitrous gases’ (reported as mi 
trogen dioxide, NO,) increased with every increase m 
voltage across the arc as utilized in welding. However, 
this statement must be considered in relation to the fact 
that with increased voltage the number of rods burnabl 
per unit of time likewise increases 


2. The general average concentration of nitrogen 
dioxide (NOz-) in parts per million for increasing voltage 
across the arc were 29 p.p.m. at 27 v., 33 p.p.m. at 31 
v., 40 p.p.m. at 33 v. and 70 p.p.m. at 44 v., under the 


uniform conditions of air change established in these ex 
periments. 


3. Ata fixed voltage and after the period of actual 
welding, the ‘“‘nitrous gases’ "remaining in the gassing 
chamber diminished as shown for 44 v.: 95 p.p.m. alter 


welding, 73 p.p.m. 4 min. after welding, 55 p.p.m. 10 
min. after welding, 46 p.p.m. 16 min. after welding, at 
which time a new cycle of welding began 

4. The highest concentration « 
any time averaged 97 p.p.m. for 10 samples with an 


] mitrous gases t 


extreme maximum for a single sample of with a du 
plicate of 127. 

5. Ozone (O;) was found in amounts of trom 10 to 
32 p.p.m. within 1 in. of the arc, 1.5 to 9 p.p.m., 4 
from the arc and from 0.2 to 1 p.p.m. in the center ol 
the chamber, with only slight variations for different 
voltages, all samples being taken during the flaming of 
the arc. 

6. As every welding day proceeded, after the first 
hour the concentrations for any given sampling period 
such as 4 or 16 min. after the cessation of welding, r 


mained substantially the same During the first hour of 
welding, the concentrations increased 

7. Indicated, but not quantitativel 
was the presence of nitric oxide (NO) in some unknown 
concentration along with the nitrogen dioxide (NOv») in 
the “nitrous gas’’ mixture 

8. Determinations of “nitrous gase through the 
measurement of nitrogen dioxide (NO means of the 
nitrite methods, which depend on tl / 
unlike the nitrate methods, have not proved rehabl 
these arc-welding expt riments 

9. Under the conditions of these investigations, distri 
bution of the ‘‘nitrous gases’’ was substantially uniform 
throughout the gassing chamber Ch tatement dor 
not apply to the distribution of ozone 

10. During animal exposures, percentage en 
ind carbon dioxide were normal and thet letected 


determined, 


no contamination by carbon monoxid lorine or othe 


extraneous gases 


11. The quantity of particulate iron present as a 
fume and arising from the iron arc ranged from 35 to 395 
mg. per cubic meter of air. 

12. The quantity of iron fume present varied ir- 
regularly and sometimes inversely with voltage increases 
across the arc. It diminished after the cessation of weld- 
ing. 

13. No constant correlation was established between 
the respective quantities of iron fume and ‘‘nitrous 
gases’ within the atmosphere of the welding chamber. 

14. The quantity of manganese present in the weld- 
ing chamber atmosphere and derived from the burned 
welding rod varied from 0.2 to 3.3 mg. per cubic meter of 
air. The iron—manganese ratio in the air approximated 
the ratioin the rod. Slight differences were encountered 
with some voltage variations which were attributed to 
alterations in the settling rates of the two types of par- 
ticles. 

15. No product of this experimental are welding, re- 
gardless of voltage or duration of exposure through 
weeks, induced gross changes in experimental animals 
characteristic of the action of ‘nitrous gases.”’ 

16. The total exposure periods for animals, respec- 
tively, for four experiments were: at 27 v., 228 hrs.; 
33 v., 205 hr.; 44 v., 150 hr.; 31 v., 120 hr. For these 
various voltages, the corresponding high average con- 
centrations, respectively, were 32 p.p.m. for 50 hr., 47 
p. p. m. for 45 hr., 84 p.p.m. for 33 hr., and 42 p.p.m. for 
26 hr. 

17. From all experiments, computations have been 
made as to the total number of hours of exposure of ani- 
mals at various concentration levels. Thus in one ex- 
periment, where the average concentration was 70 
p.p.m., the exposure was for 125 hr., not including the 
first hour. However, in this experiment, exposure was 
to 84 p.p.m. for 33 hr. With the exception of a portion 
of the first hour of every welding day, no exposure was to 
quantities of nitrous gases lower than 46 p.p.m. 

18. In all experiments, the survivors exceeded 90% of 
animals at the beginning of the experiment, not including 
those sacrificed within the experimental period or those 
dead from extraneous causes. In certain experiments, all 
animals survived save those selected for necropsy pur- 
poses. 

19. When high atmospheric temperatures existed in 
the welding chamber, animals readily succumbed. The 
maintenance of such temperatures in the absence of any 
welding or welding gases led to high mortality from no 
other known cause than excess heat. When increasing 
temperatures without welding peaked at 106° F. in an 
experimental chamber, when the average laboratory 
temperature approximated 72° F., only 1 of 7 rabbits 
survived one 6'/2-hr. exposure period. Ten rats, more re- 
sistant to heat, survived 2 days of exposure peaking for 
short periods at 106° F. and were then subjected to in- 
creasing temperatures, whereupon all rats except one died. 
The highest temperature attained was 112° F. for short 
periods only. 

20. Autopsies were carried out on irregular numbers 
of animals during exposure periods, larger numbers im- 
mediately at the termination of the experiments and on 
others at irregular intervals after exposure. At all times, 
evidences of iron deposition were encountered as the 
sole constant manifestation of abnormality. Transpor- 
tation of this ferrous material to the periphery of the 
lung and the tracheobronchial glands was the rule. In 
no animals was there encounted any gross pulmonary 
edema or edema along any portion of the respiratory 
tract. 
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21. X-ray examinations made after the terminati,, 
of final exposure periods both on the intact anin 
on the extirpated lungs yielded no positive results 

22. Limited exposures for human beings embraced 
hr. for two workers at an average concentration of 
p-p.m. of nitrogen dioxide (NO2), including a 40-miy 
period with exposure to 93 p.p.m. and a 5-min. periog 
with an exposure of 103 p.p.m. No significant injury o¢ 
curred. wa 

23. In so far as indicated by these experiments, t 
threshold of harmful concentrations of “‘nitrous 
lies above 70 p.p.m. for prolonged exposures. 

24. In general, it has not proved possible to pr 
under experimental conditions (which conditions exce 
in severity those that attend usual industrial arc weldin 
sufficiently high concentrations of “‘nitros gases’ char 
acteristically to affect any of fairly large numbers of a: 
mals, exposed daily over several weeks. 

The above case for bare rods was then extended tod 
with the more complex situations involving coated rods 


YaSes 


duce 


Ill. Coatings on Rods 


To meet these various purposes served by the rod coat 
ing, highly different substances enter into the coati 
mixture. Thus, to produce visible cloud about the 
there may be present such ingredients as cotton 
paper, powdered coke, etc. For the protecting s| 
layer immediately over the welding point, inorganic 
stances chiefly are used including borates, barium, « 
cium, aluminum and manganese compounds along wit 
many others. In order to make up the deficiencies 
the welding rod itself in gelation to the metal to be welded 
manganese, chromium, lead may enter into the coating 
itself. Lastly, it is necessary to bind these ingredients o: 
to the rod, which calls for another class of materials 
some of which in addition to being binders are gas get 
erators. The number includes asphalt, resin, caset 
ethyl silicate, sodium silicate, etc. 

By way of practical objections to the use of hea\ 
coated rods, welders have indicated that (1) it is difficult 
to observe the weld being made because of the overlyin; 
slag; (2) the cleaning of welds made with heavy coat 
rods is more difficult than the bare rod; (3) the increas 
visible clouds from the coated rods are disturbing 
unwanted. 


IV. Silica 


Large numbers of coated rods contain silica or silicat 
The prime use of silicates is as a binder for other coating 
materials. Organic silicates are used for this same | 
pose, but this use is limited. The high temperatures 
(circa 6500° F.) of the electric arc may convert 1 
greater portion of combined silicon to silica. In th 
analysis of rod coating materials used in one of our series 
of experiments, the SiO, ranged between 17% and 20 | 
It has been computed that from the burning of a sing! 
14-in., °/3.-in. coated rod more than 150 mg. of fine 
ticulate matter are introduced into the atmospher 
While this figure in itself is of little significance, it leads 
up to the statement that arc welding is or may be a dust) 
operation. 

Dust from our welding showed 8% silica. Exper 
ments at Harvard have shown that this type of silica 's 
not all free silica. General conclusions were that 
from coated rods containing silica or silicate are unl! 
to constitute any practical threat of silicosis. 
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:mmary of Coated Metallic Rod Experiments 


th lition to products created by the bare electrode 
were the new items, silica and titanium. No results 
pia ny injury from either of these agents. 
ry to findings from bare rods, growth rate dis- 
urbances were encountered, chiefly in rats from which 
the case is unknown, though probably due to manganese. 

Substantial quantities of methemoglobin were found 
‘» the blood of rats. In our previous animal work, no 
determinations were made for methemoglobin. Casual 
repetition of bare rod experiments established prompt 
methemoglobinemia in rats on the first day of exposure. 
A limited number of production welders were examined 


was only 13 p.p.m. Methemoglobinemia was estab- 
lished. It is possible that, in the absence of other 
sources of methemoglobin, the presence of this entity in 
the blood of welders may indicate exposure to nitrous 

[he quantity of nitrous gases produced by uniform 
electric power in case of the one coated rod investigated 
is distinctly less than in the case of bare rods at the same 
power 

Metallic fume in the gassing chamber is substantially 
increased when coated rods are employed. This is 
otably true of manganese fume in the coated rod used. 

\s in the case of bare rod experiments in which high 
quantities of nitrous gases were evolved, no evidence 
whatever accrued relative to pulmonary edema, severe 
respiratory tract inflammation or similar findings, tra- 
mally associated with nitrous gas action 


1.4 
aity 


Practical Applications and Implications 


In our experience and from our appraisal of the 
literature, it does not appear that the health of arc weld- 
ers aS a Class may be set apart as especially different 
from metal workers in general. Although occasional 
records of deaths appear associated with some aspect of 
welding as the cause, we have no evidence of any pre 
vailing diseases characteristic of the work of the 
welder (radiation effects excepted). 

2. In our experimental studies, with the rate of rod 
burning much higher than in practical welding, and with 
welding confined to a comparatively small chamber of 
000 cu. ft., with at times only one air change per hour, 
we have not been able to find any suggestion of oxygen 
deficiency, 


are 


1 


The much discussed point of ozone formation in 
the welding arc has in our experience resolved itself as 
follows: Much ozone (10-32 p.p.m.) is produced imme- 
diately in the arc, but quickly is diminished (1-9 p.p.m.) a 
lew inches (4 in.) away from the arc and in the center of 
the chamber the residual is not more than 1 p.p.m. of 
ozone. Although this exceeds the somewhat accepted 
threshold of injury of 0.4 p.p.m., no injury from this gas 
has been determined by us. 

t. Numerous tests for carbon monoxide 
made under various conditions 
significant results. 

Other things being equal, low voltage and amper 

age are desirable in arc welding, since it appears to be 
true that low voltage is conducive to the low formation of 
nitrous gases. , 
. Our best efforts to produce from arc welding suffi- 
ciently high concentrations of nitrous gases to induce in- 
jury to animals after long exposure were not successful. 
Practical are welding in open areas seldom leads to higher 
concentrations of nitrous gases than 20 p.p.m. 

‘. It is our observation that concentrations of ni- 
trous gases near the widely accepted threshold of 39 


have been 
always without any 


| 
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p-p-m. are quite harmless to laboratory 
prolonged exposure and further that double this quantity 


inimals after 


this 


without 


lor prolonged exposures and treble 
limited exposures likewise are discernible ill 
effects on animals. Human exposed to such 
quantities as 84 to 103 p.p.m. of nitrous oxides for a few 
hours (; 


quantity lor 
be ings 


}) suffered no ill consequences 

8. We possess some evidence that methemoglobin is 
formed both in laboratory animals and human beings ex 
posed to welding gases, but the quantity of this methemo 
globin appears to be without injurious properties and 
further there is theoretical evidence that comparatively 
low percentages of methemoglobin in the blood 
under some circumstances serve beneficiently 

9. Limited experimental observation is unfavorable 
to any belief that silicosis may be brought about 
silica dust exposures incident to are welding 

10. The heavy iron content of the air incident to ani 
mal exposure in welding has not been shown, from clini 
cal, X-ray and autopsy observatiot 
jury beyond pigmentation. 

ll. Apparently coated rods are to be favored over 
bare rods in so far as the production of nitrous gases is 
concerned. 


may 


from 


is, to produce any in 


12. Finally, in appraising arc welding as an industrial 
procedure and with particular reference to hygienic 
problems we at least are convinced that some over 


emphasis in the past may have been placed on the sig 
nificance of nitrous gases, carbon and 
iron fume. To the contrary, if hy 
gienic problems related to are welding 

obvious ultra-violet emanations), these m 
in the little explored field of the cor 


on rods, 


monoxide, Ozone 


, 1 
there be p 


my expected 
tituents of coatings 
ituent ol 


1] 
we lded 


coatings on metals and special const 
the metal welding rod or the mttals beu 
While the preceding material represents our labora 
tory's ' ‘ conclusions on this subject, | to 
briefly review the problem of metal the 
light of the experimental work performed within the 
last 4 vrs. Extensive work has been done by | 
and his co-workers at Harvard. Tollman, MacQuiddy 
and LaTowsky and others at Nebras} Britton 
Walsh’ at Northwestern and Von Haam t Ohio 
While the Nebraska work was done with the « 
and carbon rods, all the other groups worked 
metallic rods. Except in minor details it is belie 
their work 1s in full 
Haam worked with three coated rod 
higher concentrations of fumes than will be found 1 
practice except in small tanks Hi conclusio1 
essentially to the that 
centages of calcium fluoride showed muc] re dan 


wish now 


irc welding 1n 
rinke1 
and 
state 
rbon ar 


with 


agreement wit! ur own Vol 


etiect the one rod with high per 
effects than the other coated rods worked with 
tion of the summary of Britton and \W work, whicl 
included a survey of the literature and studi fatl 
sand welders, shows the following 

“The clinical portion of this report, based on a study 
of 286 welders of an average lengt!l { service of nine 
may be summarized as follow 

1. While many hazards may exist result of the 
welding process, these can be and usually are controlle« 
by the observance of ordinary precautior 

“2. Changes in the chest films after many years’ expo 
sure to welding fumes may occur hese change re 
not accompanied by disability. 

“3. Ina comparatively large group of 
1000) doing all types of welding, we have not 
any one disease entity to be outstanding in those dis 
abled. Clinical syndromes in welders reported by 
have not been observed. 

“4. The disability frequency rate of welders has 


years, 


welder ibout 


observed 





been in excess of that found in a general group. The dis- 
eases found have otherwise not differed from those oc- 
curring in a general group of workers. 

‘‘d. There are hazards associated with any type of 
pe on and troubles may develop as a result of exposure 
to these. However, when the hazards are considered 
and proper safeguards taken for their control, they 
should no longer offer a serious menace to health.”’ 

While the Nebraska group worked with treated car- 
bon arcs, and while their quantities of fume and gases 
varied to some extent, their conclusions in general bear 
out our own summations. They found that some high- 
intensity carbon arc ashes appear to cause proliferative 
reactions which injected intraperitoneally in rats. One 
statement is to the effect that rare metal salts, calcium 
phosphate, copper oxide and calcium fluoride appear in- 


ert. The rare metal salts mainly used are cerium oxide, 
lanthanum oxide, neodymium oxide and samarium ox- 
ide. It should be noted that copper sulphate and other 


toxic salts do cause animal death when more than 10 mg. 
per day are present. Also it is well known that calcium 
fluoride is toxic. In the gases from the carbon are from 
72 to 1500 p.p.m. of NO, are found depending on ven- 
tilation, type of carbon arc, intensity of current and added 
constituents to the carbon. 

While carbon monoxide has been stated by many to 
be a major factor, we have not found this to be the case 
with metal arcs, and their experiments show none in the 
carbon are. At any rate the quantities stated in the 
literature would be harmless. Other gases which 
might have been considered, such as chlorine, phosphine 
and arsine, are relatively unimportant. While no ozone 
was found in the carbon arc, we have found definite 
quantities which have disappeared fairly rapidly due to 
interreaction with NO under the influence of ultra- 
violet light. 

It should also be noted that the Nebraska group in 
experiments conducted on nitrous fumes indicate that 
harm is caused over a 7'/.-month period of time for quan- 
tities over 100 p.p.m. Our work with the metal arcs 
showed no harm over a considerable period of time when 
quantities upward of 70 p.p.m., but not over 100 p.p.m. 
were found in the atmosphere. 

Very good agreement exists between most of the work 
done by Drinker and his associates and our work. In 
particular the studies by Tebbins of ventilation in arc 
welding when coated electrodes were involved confirms 
the statements above made and extends the material at 
hand in regard to the protective equipment needed. 





Their work indicated that the silica found was 
crystalline quartz but was probably in an amo: 


form. Tebbins’s work indicated also that vent 
probably is not needed except in confined spac 





that such ventilation, as is needed, becomes m sary 
mainly from the fume produced from coated rods rather 
than from the gases. Exceptional cases occur when Joy 
boiling toxic material, such as lead or zinc, are found 


the coated rods. He recommends the following venti! 
tion rates when welding with coated electrodes: 


Steel electrodes: C. f. m pel 
‘ 32 in. or less 250 more 
3/16 in 400 ae 
1 : - e€nccu 
4 mm. 400 A 
5/16 in 1200 tion 
3 4 in 1500 or ¢ t 
Alloy electrodes (fluoride coated): when 
5/32 in. or less.. 250 tend 
Galvanized plate: a 
°/s2 in LO000—1500 cere 
from 
_— Ke 
Ty . : : unce 
Tebbins also recommends suitable suction devices nuttit 
connected to local exhaust hoods placed within 8 to 9 i: yen de 
. =e . . eecie 
of the arc with a minimum air velocity of about 
. e -™.: . creas 
per minute for smaller electrodes. This ventilation ¢ 
, ‘ ave 
perience corresponds closely with what we have f * 
necessary on the job, though it should be remember th r 
. o “a . . nere 
that in large open areas it is seldom necessary to hav: am 
. . . = ¢ 
ventilation due to natural air movements. ti 
strail 
bre c 
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Are You Wasting 
Oxygen? 


By G. V. Slottman* 


[S almost inevitable that in the rapid expansion of 
oxvacetylene welding and cutting, there should be a 
period when wasteful practices are prevalent. Further- 

more, the wholesale addition of thousands of inexperi 
enced operators has considerably aggravated this condi 
tion. There is no question that the conscientious welder 
or cutting operator is concerned about eliminating waste, 
when he knows its source. This article, therefore, is in 
tended to serve as a “‘check-list’’ that will help all con 
cerned in preventing a serious oxygen supply situation 
from becoming critical. 

Keeping war production industries supplied with an 
unceasing flow of oxygen and acetylene for welding and 
cutting is no less essential than providing the metals 
needed for production. Demand for these gases has in 
creased enormously. For some time, gas manufacturers 
have been hampered in their efforts to meet this demand 
by a shortage of cylinders to transport the gases. Now, 
there has arisen another source of concern. The oxygen 
production capacity of the oxyacetylene industry is being 
strained to the fullest extent, in attempting to keep 
abreast of constantly pyramiding oxygen requirements. 





in spite ol additions and expansions ol oxygen and Fig. 4—Check Hose Periodically for Leaks. Dip Hose in Water 
acetylene plants, a critical situation faces this industry While Under Pressure Use S ap-W ate r on Connections 
| all industries consuming these gases—unless efforts Fig. 5--Long Hose Is Cumbersome and Requires More Pressure 
ire made by everyone to conserve, particularly in the use Extra Lengths Get Unnecessary Wear, Invite Leaks. Use Short 
| ' ‘ Lengths 
oxygen. 


\ survey has revealed a considerable number of shop 


practices which might be disregarded in peacetime, but Fig. 7—-Return Empties Promptly—-Others May Ne« 
which today must be considered wasteful. These habits Idle Cylinders Serve no Purpose. Keep ‘em R 
vesterday, being largely unconscious, can be remedied 
nly by a re-evaluation of the significance of such seem relieving the “tight” oxygen situation, and insuring 
ngly trivial practices as using the wrong size hose or uninterrupted supply of gases, but will also pri 
torch tip, or opening up a full cylinder when a quarter nomical to the individual shop where such 
ull cylinder stands idle. prevail. One shop, for example, was four 
fhe following list of recommended practices is based consciously wasting approximatel) 
upon observations of correctable conditions in oxy consumption, through an accumulati 
acetylene welding and cutting shops. The elimination of losses 
wasteful practices will not only go a long way toward 1. Use the Proper Size Tor 
Srila: ann Wiadbeintie ‘Badd. Dix Yeoteettes Sates Cauca instead of a No. 1 for cutting 
w York, N. ¥ 20“, more oxygen, 16%, more acetyle ill wa 
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Fig. 1—Check Tip Size. An Over- Fig. 2—Watch Your Pressure. 
size Tip Wastes Gas. If Number cessive Pressure Wastes Oxyg 
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Ex- 


en. 


Is Not Clear, Check with Cleaning Keep Pressure Chart Handy. Use 
It 
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at a Time, and Order Oftener 





Fig. 3—-Close Cylinder Valve When 

Finished. Between Jobs, Release Regu 

lator Screw, to Prevent Loss of Gas 
Through Hose Leakage 


Fig. 6—Keep Cylinder Inventories Low. Order Fewer Cylind 








Fig. 8.—Don't Let Torches Burn Un- 
used. Even 3 Minutes Out of Each 
Hour Means a 5% Gas Loss. Orxy- 
gen Is Precious Now. Don't Waste 

It Them 


Waste Time 


2. Do Not Use Excessive Pressures.—This, one of the 
most common malpractices, is usually done by inexperi- 
enced operators who believe they thereby get a more 
efficient flame, or to save a trip to the pressure chart. 
Manufacturers’ rated pressures are the most efficient for 
average conditions. And when more speed is desired, 
the new high-speed machine cutting tips cut faster with- 
out consuming additional oxygen. 

3. Close Cylinder Valves When TorchIs Not in Use.—lf 
only the torch valves are closed, gas pressure in the hose 
rises and may force leaks. If leaks are already present or 
if new leaks are forced, considerable gas will be lost. 

4. Check Hose and Connections for Leaks —They may 
be infinitesimal, but a '/,-in. diamter leak in hose oper- 
ating at 100 lb. will waste 290 cu. ft. of oxygen in 24 
hours—more than a tankful. The hose should be 
checked periodically by immersing it in water while under 
pressure, to show up leaks. Soap and water will reveal 
leaks at connections. 

5. Use Correct Diameter Hose——Hose that is too 
small for the job requires higher gage pressure to secure 
sufficient flow, causing unnecessary strain and promoting 
leakage in the hose. 

6. Use Short Lengths of Hose.—Unnecessarily long 
hose also requires higher pressure, to overcome pressure 
drop in the hose. Also, the surplus lengths, though use- 
less for the job, are subjected to unnecessary wear and 
tear. 

7. Use All the Gas in Each Cylinder Before Connecting 
a New One.—Use every cylinder for all it is worth before 
disconnecting it. In the larger shops interruptions of 
work to change tanks can be eliminated by manifolding 
gas cylinders, or by installing pipe lines. 

8. Keep Cylinder Inventories Low.—The old custom 
of keeping plenty of reserve cylinders must be abandoned, 
for it “‘freezes’’ them at a time when rapid turnover is 
imperative. Gas suppliers are cooperating by providing 
frequent deliveries. You can help by ordering fewer 


Fig. 9—Keep Your Tips Clean. 
Congested Tips Are Inefficient, 
and Gas. Keep 
Cleaning Drills Handy, and Use 





Fig. 10—Keep Hose Clear of Sparks and Slag 

Avoid Serious Fire Hazards. Besides, Minute 

Burns Promote Leakages, and Hose Is Made of 

Rubber, and Should Be Conserved. Don’t Mis. 
treat It 


cylinders oftener, and by keeping reserves of cylinders 
a minimum. 

9. Return Empty Cylinders Promptly. 
are production slackers. 

10. Don’t Leave Torches Burning When Not in | 
It may seem troublesome to be constantly re-lighting t 
torch, but if it burns idly for even as little as thr 
minutes out of each hour, it is wasting 5% of its gas « 
sumption. Five per cent of last year’s industrial oxyg 
consumption was 360 million cubic feet. Let’s use thos 
1,636,000 tankfuls for welding and cutting, not for he 
ing the air. 

11. Keep Tips Clean and Free from Carbon and Sla; 
An unclean tip is an inefficient tip and, like any dull t 
is abhorrent to the skilled workman. Congested orifi 
nullify the value of using proper pressures and speeds 
resulting in lower efficiency and consequent waste of g 

12. Don’t Abuse Cylinders——-A damaged cylinder 
must be taken out of circulation. It contributes nothi 
while undergoing repairs. 

13. Hose: Handle with Care.—Because hose is mad 
of rubber, it is most important that it be made to lastas 
long as possible. To ensure this, it must be protected 
against mistreatment which promotes leaks. Therefor 
keep hose out of range of hot oxide and sparks; wash off 
oil and grease, which ruin rubber; place a plank on eac! 
side of the hose where it crosses truck runways; stor 
any hose stocks in a cool, dark place; and when a hose 1s 
damaged, cut out the bad portion and splice the ends 
together with standard splicing nipples. 

Essentially these suggestions involve but one bas 
concept—to uproot yesterday’s habits to meet todays 
demand. None of the recommendations is difficult | 
accomplish, provided we open our eyes to every-da! 
practices which should no longer be tolerated. Industry 
needs many waste wardens; they may be unofficial, they 
may be self-appointed, but if they watch out for wastelu 
practices among themselves and their co-workers th 
will be performing a very real service. 


Idle cylinder 








ANNUAL MEETING 


Cleveland—Oct. 12-16 


Headquarters, Cleveland Hotel. Planto attend. Preliminary Program 
will be published in July Issue. 
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Controlling the Eifect of Contraction 
and Included Stresses in Welded 


Structures 


By A. E. B 


Introduction 


HE joining together of mild steel by the metal arc 

welding process entails the application of heat 

which causes expansion of the parent metal fol 
lowed by contraction on cooling of parent and deposited 
metal; by so doing stresses are introduced, and the effect 
goes by the name of distortion in welding practice. 

In the detailing, manufacture and repairs of welded 
structures, controlling the effect of contraction and in 
cluded stresses demands special attention: first, if the 
structural strength of the work or its suitability for serv 
ice is affected, and second, as quite frequently the meas 
ures taken to control lead to increased stresses and risk 
of fracture. The successful application of welding 
largely depends upon a thorough knowledge of how con 
traction takes place and stresses arise, in order to control 
andreduce them. Therefore, this subject is of interest to 
all who are associated with welding. 

During recent years a considerable amount of research 
work has been done on this subject, and with such quan- 
titative data available, reference is made to the work of 
Bierett, Sarazin and Lottman. With such work as a 
basis, together with my own findings in practice, it is 


* Presented to Otago Branch, New Zealand Institute of Welding, August 7 


t Apprentice Instructor, N 


Rail Shops, Hillside, Dunedin, New Zealand 
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Fig. 1—Illustrating Trans- 
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Fig. 2—-Component Parts of Transverse Shrinkag« 
proposed to construct a pictuge what happens duru 
and after welding, and formulate a set of practical rule 
for the guidance of designet welding upervisol iri 
welders 
The Nature of Contraction and Included Stress« 


After welding the contraction of both weld and parent 


metal takes place, principally in two main directions, 1. 
transverse (across) and longitudinal (alor the t 
Figure 1 illustrates transverse and longitudinal contra 
tion in the butt-welded join It is noticed that the 
transverse contraction is greater than the | itudinal 
contraction because the V becomes narrower as the cd 
posited metal contracts. The transverse contraction is 


made up of parallel and angular 
Transverse contraction 1s marked in fillet welds, 
Fig. 3, than in butt welds, as the zone affected by the 
melting process reacts on a certain part of the metal only 

The transverse contraction does not depend on the thick 

ness of the metal as in the case of butt welds, and in pra 

tice it is found to be less with heavier plate 

nal contraction 1s practically only a fractior 
verse contraction. 

The transverse and longitudinal c 
place after cooling, due to unequal cor 
pansion. It is therefore evident that other stresses must 
be present, of which we shall 
hose that are caused by welding can be reduced to a safe 


I 


ontraction, Fig. 2 


less 


Longitudi 
of the trans 


ntraction takes 


traction and ex 


term included stresse 


value. It is interesting at this juncture to mention that 
plates and sections are not always free of internal stresse 
before welding is started. 

From the foregoing elementary explanation therein 


lies the problem of controlling the effects of contraction 
and included stresses. The following main headings 
shall be used in building up the controlling ruk 











1. Preparation of parts to be welded. 
2. Assembly 

}. Welding of the parts. 

4. After treatment of the welded parts. 


Preparation of Parts to Be Welded 


In the preparation for welding the importance of a 
definite system planned in sequence of operations cannot 
be over-emphasized before the work is started. 

Divide the work up into small subassemblies and make 
the necessary allowances (that is, slightly longer) to 
counteract the contraction when preparing the material, 
thus making only small corrections (on the right side) 
when welding into the complete unit or position. 

By placing the parts out of alignment or giving a slight 
bend or camber, the transverse, longitudinal and in- 
cluded stresses can be reduced and this method has 
proved successful in practice when the conditions are 
suitable. We sum up and make the first rule. 

Rule 1. Make Allowances for Contraction.—As a 
general rule, with butt welds that are allowed to move 
freely will contract about '/,in. If, however, the plates 
on‘either side are clamped or tack welded so as to restrict 
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Loncituoinat Contraction 


Fig. 3—-Transverse Con- 
traction and Longitudinal 
Contraction in Fillet 


Welds 











Party Fixeo 


their movement, the amount of contraction will be re- 
duced to '/, or '/s9 in. 

In butt welds contraction increases with increased 
plate thickness and the number of runs that have to be 
made (Fig. 4), so the recommended maximum thickness 
of parts to be welded by butt joints should be as follows: 


Type of Butt Joint Max. Thickness of Part, In. 


Single-V a/, 
Double-V 1'/, 
Single-U or single modified-U l 
Double-U or doubie modified-U 2 


The transverse contraction can be reduced consider- 
ably by reducing the cross section of the joint, Fig. 5, 
and conditions can be improved by using symmetrical 
joint section and welding alternately on each side; there- 
fore we comply with the following rule 

Rule 2. Prepare the Joint so That Only the Minimum of 
Weld Metal Is Required.—The edges of parts to be welded 
should be prepared in accordance with a recognized 
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Fig. 4—Transverse Shrinkage of Butt Welds of Well-Tacked ] 


Welding Code.' Figure 6 shows the preparation 

gle- and double-V, single- and double-U butt 

The minimum dimensions are recommended taking int 
consideration the welding position. 


Assembly 


Having the parts to be welded free and thus allowing 
for the contraction, good results are obtained, but as this 
method is not always possible, a second method may | 
used; that is, the partly fixed condition obtained | 
tack welding, clamps, screws, jigs and fixtures. In this 
method we take advantage of the weld metal while in the 
plastic state and contraction is balanced by stretchin; 
the weld metal. The metal must be sufficiently ductil 
to allow the shrinkage to take place without affecting th 
soundness of the joint. 

The partly fixed condition, if properly carried 
will considerably reduce the contraction and where suc! 
contraction does occur, its course will be along parallel 
lines. This contraction and any included stresses can | 
reduced by welding methods as will be seen later. Ther 
fore we formulate the rule: 

Rule 3. Use Means of Holding the Work and Thu 
tain a Partly Fixed Condition.—When using tack welds 
it is advisable to use tacks */, in. to */, in. long, spaced at 
distances along the joint in proportion to the length 
Operations that have to be repeated in the manufactur 
of similar articles can be substantially reduced 
properly designed work holding devices. 


<4 
ail 
4 

© 2 
= 
= 

nw 2 





Puare Twicnness = /2 Yo 


Fig. 5—Shrinkage of Butt-Welded Joints of Different Shapes 
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Fig. 6—Preparation of Single and Double U and V Butt Joints 
Single V butt weld 
Double V butt weld 
Single U butt weld 
Double U butt weld 
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\ third method in the erection and welding has to be 
dealt with, that is, the fixed condition. The partly fixed 
condition angular contraction has been taken care of, but 
the parallel contraction has to be considered as dangerous 
tresses may be produced. To avoid such conditions we 
make the following rule: 

Rule 4. Arrange the Erection and Welding of the Parts 
o That They Have as Long as Possible Freedom to Move 
n One or More Directions.—A good example to illustrate 
this rule is the welding of a patch into a large plate, as 
shown in Fig. 7. The patch is dished and tack welded 
into position and joint 1 is welded, then 2, during which 
joints 3 and 4 have freedom to move, then 3 and 4 are 
welded and on cooling the patch will straighten. 


Welding of the Parts 


T 


In starting to weld any structure the joints that cause 
the most contraction stresses should be made first while 
the parts still have freedom to move. The longitudinal 
stresses are less than the transverse as shown in Fig. 8, 
ind this gives an indication of the joints to be welded 
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Fig. 7—Method of Welding a Patch in a Plate 


CONTRACTION AND RESIDUAL STRESSES 


first, that is, butt-welded joints followed by fillet-welded 
joints. 
From this information we formulate the following rule 


Rule 5. Start 64 Welding lie oun j t Cause the 
Most Contraction Stresses First When the weld metal ts 
deposited in the joint we have a high and an abrupt drop 
in temperature lhe colder parts of the plates act as a 
sort of buffer and the heat, coefficient of expansion which 
is not stable at high temperatures, induces plastic “‘up 
setting’ in the very hot heat me, this being the real 


cause of longitudinal contraction and contraction stresses 

According to tests made by arazin, it 1s sale to say 
that the contraction of the weld metal responsible for 
about one-third and the contraction and upsetting of the 
plate for two-thirds Therefore, the heat introduced 
into the material plays a large part in the amount and 
nature of the contraction stresses 

To understand the stresses accompanying temperature 
changes, the physical properties of mild steel at various 
temperatures, Fig. 9, must be taken into consideration 
It is noticed that the tensile, elongation and reduction 
of area reaches a maximum val 
300° C., which ts usually called the ‘‘blue ten 
rhe tensile and the yield points, though not well defined, 


ue at between 200 to 


per range 
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Stresses in 


Fig. 8—Longitudinal and Transverse Different 


Welded Joints 


decrease rapidly at higher temperatures, and at 600° to 
700° C. the numerical value of the yield point is very low 
It is in the 600° to 700° C. heat zone that the maximum 
of plastic upsetting will take place 

If the upsetting zone is narrow, a high tensile stress 1s 
induced in the weld zone. When the zone of heat is 
wider, the greatest upsetting will be away from the weld, 
the upsetting gradient will be smaller and so will the 
maximum stresses, but on account of the greater area 
involved, the total stress will be greater and distortion 
will be considerably increased. 


To obtain a narrow heat zone th int should be mad 
in the shortest time, so we make the following rulk 

Rule 6 Deposu the Greate A “7 f Weld in a 
/ nit of 7 ime Co obtain such conditior use the largest 
gage electrode and take advantage of the higher current 
values recommended by the manufacturers and thus ob 
tain a greater welding speed lhe ga [ electrode and 
size of run should be in accordance with a recognized 
Welding Cod 

he stresses that are set up by the welding proc may 


be prevented mainly by welding methods. 
nection the sequence followed when welding, together 
with the speed of welding and number of runs made, are 
important. 

The welding sequence should be such that an even dis- 


In this con- 


tribution of heat is obtained. Starting the welding in the 
center and working out, place compressive stresses at the 
ends of the joint; this has the advantage of a certain 
natural safety factor, Fig. 10. The tension stresses can 
be reduced by the ‘Step Back’’ welding method, as shown 
in Fig. 11, if more than one run is required by alternating 
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Fig. 9—Strength Properties of Steel at Various Temperatures 
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Fig. 9 (a)—-Narrow and Wide Heat Zones 


the main direction, or by continuously welding in alter- 
nating directions. 

Welding in stages should not be used as they tend to set 
up intense transverse stresses as shown in Fig. 12. 

To obtain the even distribution of heat during welding 
we make the following rule: 
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Fig. 10—Welding from Center Out 


Rule 7. Distribute the Heat as Evenly as Possible Ove 
the Length of the Joint by ‘‘Step Back’’ Welding Method 
To obtain an even distribution of stresses the material 
must be allowed to cool at a slow rate. Accelerated 
cooling by artificial means will, as a matter of fact, pr 
vent bending and warping, but stresses will be increas: 
Such measures should not be used when welding stru 
tural steel work. 

Welders should comply with the following rule: 

Rule 8. Allow the Heat to Escape from the Welded 
Joint Without Any Artificial Means.—Contractior 
stresses set up during welding have a tendency to p 
duce cracks, that is, if the shape and size of the weld ar 
not in proportion to the thickness being welded. Cracks 
appear in the 200° to 300° C. temperature range, but 
probably they occurred at much higher temperatures 
In heavy sections preheating before welding, if intelli 
gently applied, reduces the risk of cracking. 

With reference to fillet welds, shown in Fig. 13, t 
force lines follow an unrestricted course when the wel 
section is convex and an interrupted course with convavi 
weld sections, this being why such weld sections crack 
more easily. The size of fillet welds should be in propor 
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Fig. 11—-Step-Back Welding Methods 


Arrows indicate direction of welding. 
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Fig. 12—-Welding in Stages 


tion to the plate thickness, and in accordance with a rec- 
ognized Welding Code.' 

With butt welds the incorrect shape of the deposit, as 
ed shown in Fig. 14, will induce cracks. When the deposit 
is too small in comparison to the thickness of the plates, 
particularly so with the first run, cracks will occur be- 
cause of the stress concentration in the deposited metal, 
Fig. 15. 

In order to avoid the occurrence of cracks, welding 
should proceed without interruption until the V is 
filled up to a safe height. When welding symmetrical 
. butt joints it is recommended that two runs be made on 
al one side before doing the other; this is also important if 

the work has to be turned over to carry out the welding. 
To avoid the occurrence of cracks we formulate the 
es following rule: 
Rule 9. Never Leave a Joint to Cool 
Has Reached a Safe Size or Thickness. 
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Effect of Contraction 


Fig. 13—Fillet Welds. 
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Fig. 15—-Stress Concentration in Deposited Metal 





After Treatment of the Welded Parts 

After welding, any dangerous included stresses that 
still remain may be removed by appropriate mechanical 
(that is hammering) or heat treatment with an oxy 
acetylene torch. By heat treatment is meant the appli 
cation of heat during or after welding, preventing cooling 
of a quenching nature. When applied during welding it 


will reduce risk of cracking, and also obtain a more 
equable tensile condition along and across the weld. 
By mechanical treatment to the parent metal (pneu 


matic hammers are sometimes employed for this purpose) 
the stresses can be equalized and included stresses re 


duced, and it is considered that the best results are ob 





Fig. 16—The Welding of a Mild Steel Chimney 120 Ft. High 


Weight 10 Tons. Railway Workshops 





Cc 





THE WELDING 
OF A NEW PIECE IN A 
Locomotive FRAME 




















ACP 


HOLDING DEVICES NOT SHowy 
TRAMIMEL LENGTH : 


gm 








<4 } 
Cnecr ror ConTracrion CD 


—_—_— H — 
TACK wu 


a ‘7 or 





























OPERATION.3. MARK FOR CHECK, OF CONTRACTION. 
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tained by hammering outside the weld zone. Hammer- 
ing the weld metal is not recommended as this has the 
tendency to cover up poor workmanship. Should the 
weld metal not be subject to microscopic cracks or brittle- 
ness by hot or cold working, hammering the weld metal 
by those who have an expert knowledge concerning the 
material being used will obtain good results. 

Work which has been distorted as the result of welding 
can be straightened by mechanical or heat treatment. 

To finish off the work we make the following rule: 

Rule 10. Mechanical or Heat Treatment Assists in 
Equalizing Stresses and Reduces Included Stresses.— 
It is now proposed to illustrate how these rules have been 
applied in actual practice: 

1. The welding of a steel chimney 120 ft., 0 in. high, 

and weighing 10 ton (Fig. 16). 
2. The welding of a new piece in a locomotive frame 
(Fig. 17). 
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Conclusion 

The ten rules that have been developed to control 
the effect of contraction and included stresses in welded 
structures will enable a high standard of perfection to b 
obtained. 

Welding specifications generally state that ‘“‘th 
welding sequences shall be such as to minimize distortion 
and contraction stresses.” Such requirements are ful 
filled by using the controlling rules. 

In this short paper it is hoped that a better understand 
ing of one section of welding procedure has been obtained 
that will contribute to the improvement and advanc: 
ment of welding. 
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quent need of reducing both time and costs of manufac- 
The challenge presented by the increased tempo 
was more than met and as a result, welding is not only 
not a bottleneck but shows itself to be one of the most 
—~ versatile tools available to the industry for the lowering 
of cost with a simultaneous increase in production speed. 

But as with many another such change, the solution 
was not forthcoming for the asking. The almost ex- 
plosive appearance of arc welding in this field was ac 
companied by many problems which required extensive 
work before they were solved. It is with these problems 
ind the answers to them that we are concerned. 

[he foremost consideration in any welded primary 
structure is that the weld be strong and ductile. Unless 
this can be achieved, no further consideration will be 
given to any welding process. A normal weld in X4130 
steel employing the electric arc with a heavily shielded 
mild steel electrode will have a tensile strength of 85,000 
to 95,000 psi. with an elongation of 12 to 15%. 

hese figures are from data taken during several 
months of laboratory and shop research on production 
, parts. 

rhe cost factor is also of great importance and interest. 
{re welding will reduce the cost of fabrication 65 to 75% 
is compared with the cost of former methods. Since 
setup, tube fabrication and alignment times remain 
at about the same levels for either process, the savings 
result from three chief items. Speed of welding with a 
resultant lowering of man-hours required per part is the 
nost important factor, the favorable difference in cost 
i electric power with lessened cleanup and straightening 
time forming a smaller part. 

\s an example of what may be expected in the way of 
increased production at reduced cost consider that 
welding crews have been reduced 75°; the number of 

gs 60 to 75% and production rates have not only not 
suffered, but in some instances have actually increased. 

Only in one feature does arc welding fail to excel: that 
one feature is weld appearance. 
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Arc Generators 


lhe first problem encountered in the change-over was 
that of obtaining an arc generator having characteristics 
uitable for this type of work. This was made increas- 
ngly difficult because neither the generator manufac- 
turers nor the welding operators knew exactly what was 


* Presented at Jan. 15, 1942, Meeting, Los Angeles Section, A.W.S 
General Welding Foreman, North American Aviation, Inc., Inglewood 
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| Welding of Light Gage Steel Tubing 
| in Aircraft Production 


By Joseph P. Weed! 

MONG the many recent revolutionary advances desirable and there was little or no data available from 
in methods of aircraft fabrication, none holds a_ other sources to serve as a starting point. Arc generators 
higher place than does the successful application designed to the limits of the present NEMA standards, 

; electric are welding to the construction of assemblies though suitable for heavier welding or for less highly 

light gage SAE X4130 chrome-molybdenum tubing. stressed light gage welding, were far from satisfactory 
fhe change from the oxyacetylene method came asare- in their current control for work on aircraft tubing 
sult of a demand for increased production with a conse- Machines with compensating controls are of little value 


because in the lower ranges the open circuit voltage drops 
too low for the “hot start’ that is all important in this 
type of work. 


“Di fete 
: a 


om & 
ADA THe ath, 5 
, 94%. 


*¥ 
7 “ts 


= 





Fig. 1—Cross Section of X4130 Steel Arc Welded 
A, 8 and ( With rater Eli 
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After investigation of several generators available in 
the market, some of which performed to a large degree 
of satisfaction, others of which were entirely unsuitable 
in ranges below 60 amp., the following specifications were 
setup. These specifications are for an ideal are generator 
and none has been found that has all these character- 
istics, possibly because they have not been needed before. 
The are generator to be used in the welding of light 
gage X4130 material should have an open-circuit voltage 
range of 75 to 85 v., with a continuous current range of 20 
amp. to capacity. The extreme amperage setting on the 
high side need not be over 125 amp. since values this 
high are rarely used in aircraft construction. The gen- 
erator should have a high recovery from the shorted con- 
dition that occurs during the striking of the arc. Low 
speed of the arc generator is important to insure quiet 
operation and freedom from other than normal main- 
tenance service. The need for the high open-circuit 
voltage is quite apparent when it is realized that little 
or no puddling occurs in welding of this extremely thin- 
walled tubing. The dangers of “falling through” and 
of the addition of unnecessary weld materials are present 
to a very great extent if puddling is attempted. Because 
of this, the “hot start” or “‘surge’’ of a high open-circuit 
voltage is imperative. Unless this “hot start’’ occurs 
at the start of a weld, poor penetration or cold lapping 
results; both are highly undesirable in aircraft welding 
and neither can be tolerated. Continuous current control 
must be had, for variations of 2 or 3 amp. are highly im- 
portant on tubing with wall thickness as low as 0.035 in. 
When using '/,.-in. diam. electrodes, currents drop as 
low as 20 to 25 amp. and produce good results with high 
open-circuit voltages. It has been found that even pene- 
tration of the bead from the start to the finish of the 
weld results only when the recovery rate of the arc gener- 
ator.is very rapid. This quality of penetration at the 
start of the weld is in direct ratio to the rate of recovery 
of the generator and this factor is extremely important 
to good aircraft welding practice. When these design 
factors will have been incorporated into one arc genera- 
tor, a great stride will have been made in the direction of 
increasing quality and speed of aircraft welding. 


Arc Electrodes 


In consideration of the careful selection of an arc 
electrode three important questions arise: (1) is the 
electrode manufactured under such conditions that uni- 
formity of quality will be maintained, (2) is the elec- 
trode manufactured in the desired sizes and (3) is the 
supply sufficient to meet reasonable demands? If these 
can be answered to satisfaction, the next step is to deter- 
mine the types which best fulfil these additional require- 
ments: (1) the electrode should be of mild steel, (2) 
should deposit filler metal having high strength and 
ductility, (3) should have low spatter loss and ease of 
control and (4) should be a “‘cold electrode” having as 
much uniformity of the coating as is possible. 

The term “‘cold electrode’’ as it is used in aircraft arc 
welding designates an electrode that on low-current 
settings will have a large burn-off ratio with little depth 
of penetration into the parent metal. One of the most 
serious conditions existing today in the arc welding 
of aircraft structures is the lack of uniformity in coatings 
on heavily shielded electrodes. This lack exists not 
only in the variation of the thickness of the coating 
itself, but has a still more serious side in that the elec- 
trode wire may not be centered in the coating. A 
slight variation in the over-all diameter of the finished 
electrode in the smaller sizes results in comparatively 
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Fig. 2—Arc Welded Lug on Motor Mount 


large changes in volume of the materials in the puddk 
These necessitate constant resetting of the generator 
when using these electrodes. The lack on concentri 
alignment of wire and coating also results in poor ar 
control causing cold laps, welding on one side, split 
welds and lack of fusion at the root of the welds. The 
market offers several electrodes having all the necessary 
requirements for good arc welding of light gage tubing 
except that of uniformity in the manufacture of th 
electrodes. This condition, however, is rapidly impro\ 
ing and is expected to continue to improve now that ele 
trode manufacturers realize its importance in the su 
cessful welding of light gage tubing. 

For heat-treatable applications an electrode is used 
having all the above mentioned characteristics, except 
that the wire be an alloy steel whose weld deposit ap 
proaches the analysis of X4130. 


Tooling 


The use of proper jigs and tooling in the fabricatior 
of welded structures cannot be too strongly emphasized 
Changes from tooling used with the oxyacetylene process 
to those designed for arc welding should occur almost 
without exception. Stress should be put on accessibility 
from the operator’s point of view. The basis of design for 
arc welding is quite simple. All jigs should be so mounted 
that they can be revolved 360° about two axes, 90 
opposed. By this means almost every joint in an as 
sembly can be put in a position for flat welding. In ex- 
tremely large structures this cannot be accomplished, 
but even these should rotate 360° about one axis. If jigs 
are constructed with this idea in mind production rates 
will attain much higher levels than before with less 
fatigue to the operator, and welds of much better quality 
and appearance will result. 


Crater Elimination 


Since high factors of safety are required in aircrait 
structures, the formation of flaws in weld endings 
caused no small amount of worry and indecision befor‘ 
the adoption of electric arc welding was approved 
Small fissures or cracks form in every weld ending and 
are extremely serious because of the thin walls of th: 
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» and the small deposit of weld metal. The seeming 
ssibility of totally avoiding these flaws resulted 
+ times in the temporary rejection of the electric arc 


illeviate this problem there has been developed 

arketed a motor-controlled rheostat or series of 
stats known as the crater eliminator. By rigorous 
sont x, it was proved that this device actually elimi- 
ated the subsurface craters that are formed in weld 
endings when this control is not used. 

Che eliminator introduces a resistance into the exciter 
circuit of the generator and when set into operation 
causes a Slow and uniform quenching or “‘pinching out’”’ 
of the are. This permits the puddle to cool slowly from 
the edges toward the center and a “pipe’’ does not form 
as in the case when the electrode is quickly removed and 
the are is suddenly broken. The addition of uniformly 
liminishing amounts of metal to the hot center of the 


weld puddle allows the metal to cool and shrink without 
leaving a fissure. The result is a weld ending that is made 


of sound dense metal. 

[he need for such control is more apparent when it is 
realized that it is possible to finish welds in such manner 
that subsurface craters are not apparent to visual in 
spection and in addition, because of the small size, the 
flaws may also pass magnetic inspection. No indication 

the unsafe weld comes to light until the joint fails in 
service, often with disastrous results. 

[he usefulness of the crater eliminator is not limited to 
this one feature. Its application as a remote control of 
the current delivered by the arc generator without af 
fecting to any great degree the voltage maintained is 
very important. This characteristic permits the are gen 
erator to be set at the highest required current and allows 
the operator to weld over light and heavy sections with 

ut resetting the generator as he employs the crater elimi 

nator to vary the delivered amperage. This greatly re 

duces the idle time of both operator and generator as well 
as producing more satisfactory welding. The eliminator 
has proved so important in this field of work that op- 
erators who have used it for any length of time find it 
extremely difficult to produce, under any other conditions 
where varying thicknesses of material occur, welds of 


equal average quality. The intelligent use of the cratet 
eliminator has met with some opposition because the 
small flaws that it removes, although very dangerous to 
the entire assembly, are not readily 
erators resent very strongly the use of this instrun 
because they feel as most supervisors did at the 
it appears to be too much machinery for such small re 
sults. Only by the continual study of specimens which 
are cut and etched for examination of structure | 
comparison of welds made with and without this device 
can its importance be fully understood. | 
of the crater eliminator is predicted in connection with 
light gage welding in the future. 


recognized Up 


Start 


Vy ¢ le IS 


niversal ust 


Development of Procedure 


The problem that perhaps had most to do with the first 
failure in the arc welding of X4130 was the entire lack 
of information of the welding process as applied to light 
gage tubing. This lack of knowledge existed not only 
among our top ranking engineers but through the ranks 
to the lead man and the welder in the shop 
olf course, a natural condition because in the 
of aircrait structures in previous year 
welding was fast enough for production work and the r 
sults obtained by the older welders in the aircraft field 
using this process were works of art as far a 


Chis wa 
building 


went. When the need for increased production sud 
denly arose, the demands were increased to such a point 
that something had to be done to increase producti 

rates Che industry suddenly found itself lacking met 
with the necessary knowledge of arc welding in this field 
and no ground work of value in the fiel research that 
could be applied. Faced with this condition, it was at 
first necessary to find capable welders who would apply 
the knowledge that they had accumulated through year 
of experience in other branches of the trade to an entirely 
new branch of are welding This has gradually de 
veloped a class of supervisors who hold within their ow1 
group most oi the information available in the suce 

ful arc welding of light gage tubins \s these men were 
developed, they passed their iniormatiot wn throug! 





Fig. 3—Arc Welded Gusset Plate Motor Mount 
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Fig. 4—Arc Welded Tube io Solid 


Fitting Motor Mount 
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Fig. 5—Arc Welded Joints 


the ranks, training those under them. There were some 
failures at this stage of development because of the lack 
of ability on the part of supervisors to “‘put over’’ their 
knowledge and because of unwillingness of aircraft 
welders to change from the older, and for them the 
easier, oxyacetylene process. When the prejudiced 
welders eventually were convinced of the superiority of 
the new method things began to develop in a faster, more 
vigorous fashion because of suggestions and improve- 
ments made in all phases of the new field by the operators 
themselves. 

Simultaneous with this development, research was 
carried on both in the laboratory and in the shop in an 
effort to provide a practical procedure for production 
welding of light gage tubing. 

The first results proved the methods employed in 
other fields were not adaptable to aircraft welding. Trial 
and error methods were resorted to and produced several 
interesting and important facts. In the welding of thin 
walled tubing the opposite procedure of that used in 
pipeline and tank construction or in general maintenance 
work must be used. These require high current and low- 
voltage settings, while in aircraft work the current is 
kept low and the open-circuit voltage high. The puddling 
occurring when heavy electrodes and high currents are 
used eliminates the necessity for a high open-circuit volt- 
age to produce a “hot start’ or instant penetration. 
However, in welding thin walled tubing the high rate of 
deposition of weld metal with a consequent lack of pud- 
dling makes an extremely high open-circuit voltage im- 
perative. Any attempt to gain penetration at the start 
of the bead by puddling will invariably result in lack of 
uniformity of depth of penetration or the deposition of 
unnecessary amounts of weld metal. 

Low current settings initiated the search for a ‘“‘cold 
electrode,”’ i.e., one which will “burn off’’ rapidly at low 
settings and thus will prevent extreme penetration into 
the base metal. 

Experiments with bead types lead to the conclusion 
that the single pass bead was the most desirable. All 
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- either method. 





other types produced results which were far less 
factory. An example of this is the case of the d 
pass bead. Using a stringer bead as the base w 
second weave bead was laid down to cover th: 
The result was a high percentage of cracks caused { 
the most part by one factor. In putting in the stringer 
bead, the material is pulled against the retaining part 
the jig, thereby setting up shrinkage stresses in the 
terial. As the second pass is put in, the material ; 
jected to localized heating from the are with the 1 
that as the metal passes through its hot short ra: 
cracking occurs. With the single pass bead this dox 
occur and it cannot be stated too emphatically that 
all cases of arc welding of light gage X3130 tubing 
single pass bead is far superior from every standp 


Training of New Operators 


In training new operators, the period required will | 
far shorter in the case of electric arc welding than tha 
which will produce equal results with the oxyacetylen 
method. There are several reasons for the fact that | 
time is consumed in training. One is that only one ha 
is required and therefore less muscular coordinatio: 
necessary. 

Training welders experienced in other fields of 
welding or the conversion of aircraft operators from ox) 
acetylene is relatively easy as far as the physical cl 
acteristics of the process are involved. Even ext: 
cases require only about 50 hr. of closely controlled i: 
struction and very often the training period lasts 
15 or 16 hr. Careful observation of the student 
progress is essential to preclude his acquiring 
habits or poor methods.. As with other periods of 
structions these habits are readily formed and difficul 
to break later. 


Inspection 
Not only most operators be reschooled in changing 
from the oxyacetylene to the electric arc process, | 
the inspectors must be educated in the differences 
tween the arc and the gas weld. 

New inspection methods must be initiated. The 
spectors must be shown that appearance is not a criteri 
on which to judge a weld. 

While this may appear to be a minor problem, 
frequent rejections before this is realized may caus 
considerable loss in production time with a consequent 
increase in cost. 


Processing 


Processing before welding is not very different 
Melting when using the electric are pr 
ess requires a little more careful checking of tolerance: 
keeping the joints to closer fits. This is possible becau 
of the lessened heat applied by the arc. 

Cleaning after arc welding is simpler and less expensiv' 
Sandblasting is satisfactory and the removal of the flu 
coating is less difficult than is the removal of the s 
from oxyacetylene welding. 

Because the electric arc produces a much narrov 
heat some re-alignment time required after welding 
lessened at least 50°. 

Complete normalizing of the arc-welding structu! 
is very rarely done. It is unnecessary except for th 
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here normalizing would be required regardless 
method of fabrication. Stress relieving is used 



































rect misalignment of the structure. Production rates have increased and operating costs 
welding be properly done the joint will be strong have been reduced beyond the highest estimates 
. : ctile and heat treating to improve its quality Shared effort on the parts of the equipment manu 
ee : | be unnecessary. facturers and the aircraft industry will yield valuabk 
me exception to this is the requirement that an dividends, and these improvements will continue as 
ly be heat treated to increase its strength as a equipment is bettered and as the operators’ skill in uss 
. ind then an alloy steel filler metal is used of the new tool increases. 
5 @ ts to the Desi { 
that 
lene By H. F. Lassner 
S ~WONCEIVED by outstanding specialists and worked ’ 
out in every detail covering the design and 
_ A fabrication of pressure vessels, the A.S.M.E. and = 
the A.P.I.-A.S.M.E. Codes for unfired pressure vessels ; 
= have proved their high value to plate fabricators and to r 
users of such vessels as well. However, in many re 
spects these rules represent a compromise of views, 
which naturally are undergoing changes in accordance Girth Seam 
with the experience gained in operation, and with the 
increasing insight in the factors governing design and y / 
ul selection of materials for constructions of that sort / . 
In this emergency, when the enormously increased A 
production creates a heavy demand for rolled steel which } ‘ 
the mills are unable to meet, an utmost economy in the J 
umount of used plate becomes daily more urgent. On j 
the European continent, where labor is not as prepon- 4 
derant a factor in costs as it is in this country, economy | 
ng in materials is a tradition. There it has always been aa 
t forbidden to use even fractions of a millimeter in thick- Fig. 2 
ness of rolled stock exceeding the minimum required by 
strength calculations and safety requirements. choosing his way of making up in strength for the metal 
Fortunately we could afford a certain generosity in — a ee oe ee a 
heavier stock than absolutely necessary, thus often removed ecg = paren cigose rede rer, many <e- 
i ee “\ 4. signers follow a sort of routine procedure in going through 
obtaining sturdier constructions resulting in greater apse . ad a afl nom 
longevity. This kind of luxury, however, should cease, the epee ag gone — a "a ay. ha 
2 as long as the emergency ey nozzle neck Fig. 1A) end flush w ith the in ide she ll, and 
: : obtain the reinforcement mainly through a reinforcement 





ring welded to the outer shell and nozzle Chis method 
: : : se ‘ly ¢c S Si but, in mat nstances 
Reinforcing Rings entirely correct. It is safe bu vi inces it 
is not the most economical. 
, , ' , By having the nozzle wall extending into the inside of 
rhe following will show an application of the above - is ony 
F ; - ‘ the vessel for a moderate amount ig. 1C), two ad 
principles in pressure vessel design. Both codes call for : i. 

Tl " Wr ' vantages may be obtained the fillet weld between 
reinforcement of welded openings under certain condi- ; “ela , : 
tions. The codes give the designer sufficient freedom in 1" ies OnE ROCK requeres no ecige preparation of the 
LIONS. > Codes give 1e Ss e ci1e eedao I 1 . ‘ , 1 

5 ; 5 hole in the shell, as would be required in a flush condi 
* The Society assumes no responsibility in presenting the views expressed tion of neck and shell: (2) together with the neck area 
ting Engineer inside the vessel wall it may ver ften furnish the re 
quired iddition to the area of reinforcement vailable in 

vessel and nozzle walls within the vessel thickn: 
’ ind to the nozzle metal outside the vessel wall available 
rms iy for reinforcement ( 3 The neck area inside the shell 
N N . idds to X 3, and the fillet welds i e and outside the 

Y ¢ ‘ ‘ 
A 8 —, ° vessel wall gives & In bot] ré eventual! rT 10On 
VLAZAN — has to be considered by suitable d 

his solution has, of course, it isadvantage It 3 
not feasible, wherever the inside el wall |} to be 
Fig. 1 flush, or with tanks of small diameter, when it is 1m 
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Fig. 3 


possible to weld inside. One objection, made to the 
writer, seems not to be justified—namely, that highly 
corrosive substances will attack the inside protruding 
neck quicker than the remainder of the wall, thus re- 
moving the reinforcement. The corrosive progress will 
cover a certain thickness of exposed surface in proportion 
with time, thus weakening the inside shell just the same 
as the attachment joint. 

Reinforcing rings have not only to be cut, they have to 
match the curvature of the shell or of the head. This 
requires some forging and fitting, unnecessary in mode C 
attachment, Fig. 1. They necessitate considerably 
more welding work. The ring is mostly beveled inside 
toward the neck, in order to obtain good penetration (A). 
Even when using the simplest connection (B), there is 
still one more fillet in comparison with C, namely, that 
outside of the ring. 

Except where the strength computation shows clearly 
that the above way does not furnish sufficient material 
to replace the cutout, reinforcing rings are an unnecessary 
expenditure. Their general use seems to be a remainder 
of the habits in riveted construction. Here it was im- 
possible to gain additional strength from an inside ex- 
tending and reliably attached neck in such a simple way 
as in welding. 

Summarizing: 
saves plate stock and welding rod as well as cutting, fit- 
ting and welding work. It might, applied on a large 
scale, help in economy and in speeding up production. 


Attachments Near Welded Joints 


Four supporting lugs had to be attached toatank. In 
attaching the pad, serving as a base for the extending 
brackets, to the shell, the designer took care to break the 
fillet welds on each side of the girth seam for a length of 
at least 2¢; (¢, thickness of the shell) thus complying with 
Par. W 314-c of the A.P.I. Code, which says: ‘“‘Nozzles 
shall be located with respect to girth joints attaching the 
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head so that the distance from the edge of the attachmen: [RR 
weld to the edge of the girth joint weld shall be at least 9 4 
times the shell thickness....’’ It seems to be logical + 4 dest 
apply the same principle as to nozzles to such structura| s 3 
attachments as lugs. am =sCskeet 
However, a study of the thermal action seems to render 
the whole paragraph questionable. Any weld, like th, 
girth seam, sets up a greater or smaller amount of residya| 
stresses in the weld and in its surroundings. Due to the 
cooling of the weld and its shrinkage, the restraint in the 
cool vessel wall creates tension stresses symmetrical and 
transverse to the welding direction (as well as stresses i, [JD sabes 
the direction of welding). If the fillet weld attaching th, = 
pad is broken (Fig. 2 (a)), the shrinkage of that fillet - 
creates a tensile stress in the surface of the vessel wall. 
which, however small, adds to the residual stress in 
herent in the wall from welding the girth seam, increasing 
a tendency to open up that seam. 
On the other hand, if the fillet is carried through 


Paes eae 















































without any break, the whole fillet will tend to shrink tha 
toward its center now coinciding with the location of the der 
girth seam (this location has been chosen intentionally on 
with regard to the following conclusion concerning = 
nozzles). The slight surface stresses in the adjacent pore 
shell have now the opposite direction than before (Fig ms 
2 (b)). Instead of adding to the residual stress they pl 
counteract it, which is definitely desirable. ae 
Considering the small length of girth seam engaged ha 
and the rather negligible amount of stresses created, the - 
whole discussion may appear purely theoretical. How- Re 
ever, it shows that “staying away from the seam’’ is not * 
necessarily the best way to save trouble. And it may ; 
open the question whether a nozzle, placed with its center . 
right in a welded joint, is not better than one with th P 
edge of its weld one inch apart from it, as Par. W 314-b 

of the A.P.I. Code requires. 1 
{ 
Fig. 4 . 
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ertainty is prevalent among designers, whether or 
ne is allowed to weld across a welded seam. A 
on may carefully break lug welds at the girth seam, 
.s mentioned before, and may have a continuous circum- 
erential fillet weld inside the vessel, connecting the tray 
' ; with the shell, which naturally runs across the 
longitudinal shell seam. If welded intersections of that 
kind have to be avoided at all, because they may reduce 
the strength of the shell'seam, then the longitudinal shell 

is certainly more prone to such an adverse effect 

the girth joint. It is the writer’s opinion that 
rossings of that sort can safely be made (and are made 
in many shops) after grinding smooth the shell seams at 
the locations where the welds meet. 


Plug Welds 


A good deal of emphasis has been given to the necessity 
that designers for welding should shake off design habits 
derived from riveted and bolted construction, and work 
out details for fully developing all the advantages inher- 
ent in flame cutting and welding. Nevertheless, often 
enough unconsciously designers are compromising by 
applying constructions of the riveted kind, merely re- 
placing rivets by plug welds. Figure 3A shows as an 
example a lifting lug attached to a tower. Plug welds 
have been used in order to prevent the circular pad a, 
attached by an all-around fillet to the shell, from lifting 
at its inner section from the shell under the bending 
stress arising during the erection of the tower. The area 
bound by plug welds is relatively small as compared to 
the large unbound area in this case. The strength of the 
plug welds depends mainly on whether the basic edge 
“A” can reliably be brought to fusion at the start of the 
weld. Incomplete fusion is liable to occur when the hole 
is so small that the are tends to flutter around toward 
other spots than the edge where it has to be concentrated. 
Such incomplete fusion just at that location where a con- 
centration of the shear and bending stresses occurs at 
any rate, may easily become the starting center for notch 
cracking under load. Every cracked plug weld may put 
its neighbor welds under increased load. 

Two ways are shown in Fig. 4 how the same lug can be 
attached in a more reliable and economical way. In 
Fig. 4A a hole somewhat smaller than the inside diameter 
oi the tubular section 5 is burned in the pad and a circular 
fillet weld connects the inside edge of the pad to the shell. 
As an alternative, the tubular part is brought down and 
fillet welded to the shell (Fig. 4B). In both cases the 
cutout in the pad does not reduce the moment of inertia 
of the section at any appreciable amount 

A cast-iron tray plate had to be supported along the 
shell of a tower leaving a clearance of only '/s in. between 
plate edge and vessel wall (Fig. 5A). A detail made for 
that purpose shows an angle } attached to the shell by a 
circumferential fillet weld at the lower end of its vertical 
leg. In order to relieve that fillet weld from too high a 
bending stress under load, a row of plug welds is placed 
between the upper part of the vertical leg and the shell. 
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Quite obviously the designer is still thinking in terms of 
riveted construction, where angles had to be used for 
every corner connection. He contents himself by merely 
replacing rivets by plug welds 

An adequate welded detail is shown in Fig. 5B, ob 
taining a satisfactory result with a fillet-welded bent bar 
or strip cut from plate. 

It should not be doubted that the first described detaul 
may serve its purpose; but, when (as it actually happens 
its application becomes standard for a large number of 
vessels, it can hardly be considered as a good interpreta- 
tion of welded design. 

A flanged and dished head had to be placed with its 
convex side toward the inside of a storage 10 ft. in 
diameter. The design called for 52 plug welds | in. diam. 
(Fig. 6A) and 6 in. on centers between the straight flange 


~ 


tank, 


of the head and the shell, relieving the fillet at the edge 
of the head flange from carrying the whole strain under 
load. Before plug welding, the 52 holes had to be 
drilled in the head flange. A number gussets, flame 
cut from scrap plate and welded to shell and head (Fig 
6B) would probably offer a better solution, combining 


greater strength with easier, faster and cheaper fabrica 
tion. The few continuous fillets will require much less 
time than the making of 52 plug welds 


Summary 
The purpose of these examples has been to recommend 
a liberal interpretation of the design rules for welded 
pressure vessels given by the co les, as long as the neces 
sary safety in construction can be maintained, Further 


more, some examples for welded details are given in 
order to induce designers to free themselves of certain 
habits derived from riveted construction which prevent a 
full utilization of the advantages given in the simplicity 
und economy possible in welded design 


~ 





speed-Up Arc Welding—Use 


Larger Electrodes 





By H. O. Westendarp, Jr.* 


HE arc-welding process has demonstrated its 
effectiveness in speeding up the production of 
ships, tanks, guns and innumerable other prod- 
ucts urgently needed in large volume for the war pro- 
gram. The problem now is to speed up arc welding; 
the problem of more work with less men must be solved. 

The answer is—on those applications where work 
conditions permit, use larger diameter electrodes which 
have a faster deposition rate in pounds per hour. Many 
jobs are being welded today with °/3:-in. or */j-in. 
diameter electrode where a larger diameter electrode 
could be used to produce welds just as high in quality 
and at a decided increase in speed. 

Military requirements are draining our manpower 
needed for production work. Arc welding is a process 
which requires highly specialized training, which takes 
time (approximately four months). Based upon present 
estimates of 200,000 arc-welding operators in the in- 
dustry, a study of the following data will indicate that 
if these operators could swing to larger electrodes on 
one-quarter of their work the result would be equivalent 
to an immediate addition of from 15,000 to 25,000 
experienced operators to the welding industry. 

Using larger electrodes for increased speed is not a 
new idea; it has frequently been advocated by welding 


* Welding Engineer 


General Electric Company 





Fig. 1—Steel Machine Base Being Welded with 
Electrode in Flat Position 
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engineers and some progressive plants are now operating 
on this basis. Under today’s conditions, however, it is 
of the utmost importance that this matter be investi 
gated thoroughly by all users of welding. In such Dia 
investigations a careful analysis should be made t 

determine: 


1. The general classes of arc welding where this 

‘speed-up’ may most effectively be accom 

plished. ’ 
2. The specific applications in these classes wher 

work conditions permit larger electrodes to | 

used. 


The following considerations will serve as a guid 
changing successfully from smaller to larger electrodes 


Position of Welding 


A 4/,-in. diameter eleotrode is the largest size wit! 
which it is practical to weld in the vertical and overhe: 
position. Larger electrodes require amperages whic! 
produce too much heat for proper control of metal 
vertical and overhead welds; as a result spatter loss 
excessive, and poor welding results 


Fillet Size 


An increase from o-in. diameter to */;-in. diamete! 


; , . : “9 tl 
electrode is not recommended for vertical fillet weld : 
until the size of the fillet reaches °/\. 1n. or greater. ‘ 
*/so-in. diameter electrode is preferred for making */,-1 f 


and smaller fillet welds in the vertical position 

is-in. diameter electrode applied to these smaller siz 
fillet welds results in surplus weld metal being deposit 
in the form of a convex bulge on the fillet which woul 
not contribute to strength and would waste 
electrode material. 


scat 


Plate Thickness 


Many applications are such that the work either 
or can be successfully positioned for flat welding. [1 
this, as in the vertical and overhead position, plat 
thickness will affect the maximum size electrodes that 
can be regarded as practical to use. Generally speaking 
electrode diameters up to the plate thickness can be used 
This is affected, however, by other conditions, such as 
fit-up, type of joints, etc. Electrodes are available in 
sizes up to */s in. diameter. Larger sizes have not 
proved to be practical to date. 

Table 1 shows the “‘speed-up’’ possible in those cases 
where work conditions permit change to larger electrodes 
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Time Minut 
Size Fillet 1/, In. 
Size Electrode 3/1 Ir 
Length Fillet 5.75 Ir 
ing Table 1—Typical Deposition Rate, Pounds Per Hour—100% 
os Arc Time 
I rode Hori Verti 
ch Dia In. Flat* zontal* cal* Type of Electrode 
t 2.9 2.7 2.4 All-position d.c. } Reverse 
$.5 1.0) 3.2 All-position d« polarity 
8.0 6.0 Flat a.c. or d.c ) ; 
as > Straight 
lis : 11.5 Flat a.c. or dx alasiee 
13.5 Flat a.c.ordc, ) Poari 
* Current at proper value in all cases 


lable 2 shows rather startling increases in speed when 
considered on a percentage basis 


Table 2 
Increase in 
Change in Deposition 
Position of Welding Electrode Size Rate, % 
Vertical and overhead 5/303 / 16 33 
Horizontal 3/ig—"/4 50 
Flat : ie! / 4 77 
Flat 1/4 5/1 43 
Flat 5 16 3" 1S 


‘xperience indicates that magnetic arc blow increases with the 
size of electrode and welding current. Therefore the */s-in 
diameter electrode is generally recommended for operation with 
alternating current only 


In addition to the above savings which are based on 
the difference in deposition rates of electrodes, larger 
electrodes reduce the number of times the operator has 
to stop welding and change electrodes. Time required 
for cleaning the crater and restriking the are is also 


Table 3 
Elec trod 4 hange — 
Electrode Size per Pound Deposited 
» x 14 in. length is 
1s X 14 in. length 13 


x 18 in. length 
« X 18 in. length 
s X 18 in. length 2 


reduced. The number of changes required per pound 


of metal deposited for various size electrodes are shown 


in Table 3. 

The following will indicate the major classes of ar 
welding applications and their corresponding electrode 
requirements, and will indicate where pressure should 
be applied in order to speed up production 


Vaijor Classification 


1. Fteld welding: Ships, building bridges, pipe 
lines, etc. Approximate electrode requir 
ments—S85% all-position type, 15% flat type 

2. Shop welding: General fabrication, tanks, gun 
mounts, ship sub-assembly work, machinery 
etc. Approximately 65% flat type, 35% all 


position type 

3. Shop welding Repetitive traicht 
welding operations—axle housings, tank wheels, 
etc. One hundred per cent flat type or 100% 
all position type 


line production 


1, Job shop welding eMiscellaneou mall parts 
Approximately 75% all-position type, 25% flat 
type. 

Attention should be directed to Class« ind 

They offer the greatest opportunity for ‘‘speed-up 


Class 3 has already received detailed time study, and in 
practically all plants the most economical electrode 1s 
now being used For example , a tank wheel fabrication 
job would be carefully studied to determine the best 
type of electrode from the standpoint of physical proper 
ties of deposit, weldability characteristics, speed, etc 
Then the type selected would be used by the entire 
production line. 

Class 4 represents a very small percentage of the 
industry and the use of larger electrodes is limited by 
plate thickness and type of work 


Applications in Class 1 should be studied to determine 
ways and means of increasing from to */,-in. all 
position type electrodes wherever work conditions 
permit. 


Applications in Class 2 should be studied primarily 
to determine ways and means of increasing from */)»-1n 
all-position type to '/,-in. horizontal type electrodes, 
where work conditions permit Chis class also includes 
opportunity for increasing from */j, on up to in. flat 
type electrodes where work conditions permit 





set $45.00 plus postage. 





‘ SETS OF BOUND VOLUMES OF JOURNAL 


In order to provide some of the new members of the Society with an opportunity to complete their library 
on Current Welding Literature, the AMERICAN WELDING SOCIETY is offering to these new members an 
opportunity to purchase the last nine bound volumes for the years 1933, 1934, 1935, 1936, 1937, 1938, 1939, 1940 
and 1941 at $40.00 a set plus postage. The price to non-members for individual volumes is $6.50 and for the 


Each bound volume contains a Subject and Authors’ Index and is bound in attractive imitation black leather 
covers. The set probably includes the most important welding information available in the literature 











SPEEDING-UP WELDING 








Design of Lap-Welded Continuous 
Beams 


By Adolph Barjansky* 


HE conservation of national resources is so im- 

portant now that all methods promising a more eco- 

nomical use of engineering materials deservecareful 
investigation. In an article (Ref. 1) published some time 
ago in THE WELDING JOURNAL, A. Amirikian proposes 
a new method of splicing continuous purlins by lapping, 
as shown in Fig. 1. The reference is extremely brief 
and no quantitative data are included, except figures on 
weight reduction and an approximate length for the 
overlapping, which is given as 10% of the span. 

In the present paper an attempt is made to clarify the 
design of this type of continuous member under certain 
simplifying assumptions frequently found in practice: 
(1) the load is uniformly distributed throughout; (2) 
the spans are of equal length; (3) the cross section is the 
same in all spans. 

The potential savings of the method to be described 
can best be realized by the following example: to design 
a five-span beam, each span being 20 ft. long and loaded 
with 500 Ib. per ft. The procedure can be arranged as 
follows: 


* Engineer, The Brush Development Co., Cleveland, Ohio. 
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Butt- Lay 
Welded Welded 
Simple Continuous Continu 
Beams Beams Beam 
Design moment 0.125 wl? = 0.105 wl? = 0.077 wl 
25 K-ft. 21 K-ft. 15.4 K-ft 
from Tabk 
*) 
Channel required 10 in. at 25 10 in. at 20) Qin. at 
(Carnegie Hand- lb. /ft lb. /ft lb. /ft 
book) 
Total weight 2.5 kips 2.0 kips 1.41 kiy 
Percentage LOO% 80‘ a6‘ 


This shows that in this case, the design to be present 
below allows an economy of 44% as compared to 


simple beam design and 30% relatively to a non-lapped 


continuous construction. 


Passing now to design defails, the length of overlapping 
necessary in a beam with given moment diagram will b: 


determined. 


Length of Overlappings.—Under normal conditions 
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Fig. 2 


uniform loading produces a parabolic moment diagram 
in each span, the negative moment at support 12 (be 
spans 1 and 2) being the highest moment for the 
In the design of a continuous beam of a 
single section, this largest negative moment must there 
fore determine the section modulus required. For a lap 
welded beam, however, the section modulus at the sup 
port is doubled, so that the maximum stress occurs else 
where 


tween 


whole beam. 


Referring to Fig. 2, it is evident that in span 1 lapping 
need not extend beyond point P;, at which the moment 
has the same absolute value as the maximum positive 
value m, on the first span. Similarly, on the other spans 
lapping is useless beyond points P2, P3, etc., at which the 
negative moments have the value m,. This is so because 
the maximum positive moments on the interior spans are 
always smaller than m,. With lapping arranged as shown 
in Fig. 2, the section modulus of the beam is now selected 
to withstand the “‘principal moment,’’ m 

If —m, and —mz are the moments at the two end-sup 
ports of a unit-length beam with unit continuous loading, 
the moment at any point x of this beam is given by 





ie) 


The abscissas 
equal to —m, 


as shown in Fig. 3. 
values of overlapping, and actual reinf 
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DESIGN OF CONTINUOUS BEAMS 
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ber 
welded section itself, and needs no developing. The final the following: Since the elastic properties of lapped ra 
values become: spans are evidently different from those of spans with a 
wee ss . . : ‘ me : Tig fan not 
a an 22 TL —~- th (1) constant moment of inertia, will not the resulting values 
sos ie oa bie SaaS ae Ae of m, and mz sufficiently depart from the handbook values lap 
V('/2 + m, — m)? — 2 (m — m,) to affect the length of overlapping required? To answer = 
6 = 1.1 [!/2 + m — m+ (2) this question, it is necessary to establish the moment = 
ee ee i a : diagram of a continuous beam with overlappings. phi 
V (*/2 + m, — m2)? —2(m, —m,) | — 0.1 Effect of Overlappings on Moment Diagram.—Any of be; 
the standard methods used to solve indeterminat 


Equations (1) and (2) represent the general case shown 
in Fig. 3. A few special cases can be treated here to facili- 
tate applications. 


For the first span, m, = 0 and m, = '/2 (1/2 — me)?. 
Substituting into (1) and (2), a assumes a negative value, 
as could be expected, while 6 becomes 1.1('/2 — mz) 

/ 
(1+ +2) -0.1 
or 
b = 1.228 — 2.656 mz (3) 


In a symmetrical beam, such as the middle span when 
the total number of spans is odd a = 1 — b, m, = mz and 


a= 1.1 ['/2 — V'/4 — 2(m — m,) | (4) 

b= 1.1['/e + V'/4 — 2(m — m,) |— 0.1 (5) 
The expressions reached in the above paragraphs were 
used to construct Table I, which gives the values of the 
overlappings and of the m,’s for beams with different 
numbers of spans. These values are based on m,’s and 


m,’s as tabulated in handbooks, i.e., on the three-moment 
equation. One objection which arises at this juncture is 


structures could in principle be applied to this proble: 

but moment distribution was finally selected as th: 
least cumbersome. The distribution of moments in sp: 
cial beams such as those considered here necessitates th: 
knowledge of three factors, the “‘fixed-end moment 

F, the “carry-over” factor, C, and the ‘“‘distributio: 

factor, K. These factors are defined in most moder 
texts on indeterminate structures (see for instanc 
Ref. 2). 

The method of computing the values of F, C and A 
as well as curves from which they can easily be obtained 
for any overlapping, may be found in a short note by th 
present writer (Ref. 3). 

A pplication to Five-Span Beam.—The procedure is i! N 
lustrated in Fig. 4. Tentative overlappings are take: 


from Table 1 and used to find the different values of | : 
and K from the curves of Ref. 3. These values are int: 

duced into the expressions denoted as moment coefficient ‘ 
in Fig. 4 and a value of 0.108 found for the moment at 


support 12, and 0.079 at 23. Substituting into equa 
tions (1), (2) and (3), a second set of overlappings is com 


Table 1—Overlappings from Three-Moment Eq. 
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Table 2—Overlappings Corrected for Elastic Differences 
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puted, new F's, C’s and K’s read off the curves of Ref. 
3, and the moment coefficients recalculated. These are 
found to be so close to the first values that the process 
can be stopped and the second series of overlappings ac- 
cepted as final. 

The same quickly converging method of successive ap 
proximations was carried out for beams of different num- 
bers of spans, and the results collected in Table 2, which 
shows overlappings corrected for elastic effects, as well as 
the resulting values of m,. It is perhaps interesting to 
note here that the departure of F from the non-over 
lapped value of '/1. becomes quickly negligible as the 
number of spans increases, so that for four spans al 
ready F '/2 gives results accurate to 1-2%. The ap 
plication of Table 2 was shown in the example at the 
beginning of the present article. 
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Welding Oil Machinery and Equipment 


By A. F. Davis* 


Texas Manufacturer Finds = “sna Positioned on a lig for Down Hand Welding 
Arc Welding Speeds Fabrica- 
tion of Oil-Field Machinery 


NGINEERS for the Wilson Manufacturing Com- 

} pany, Inc., Wichita Falls, Tex., find that appli- 

cation of the modern shielded arc-welding process 

saves time, money and weight in the fabrication of rigs 
and winches for oil wells. 

An interesting recent development in welded design is 

the water-cooled friction clutch shown in Figs. 1 and 2. 


* Vice-President, Lincoln Electric Co., Cleveland, Ohio. 


Fig. 1—Water-Cooled Clutch for Use on Rigs in the Oil Fields. 
Noie the Divided Hole in the Main Shaft Used to Circulate the 
Cooling Water 


Fig. 4—This Picture Shows a Welder at Work on a Seam of the 
Water-Cooled Chamber 





This device employs considerable rolled steel. This fa‘ 
s the water-coole sign < he fact that ar 
Fig. 2—View of the Other Side of the Arc-Welded Clutch. 'F plus the water-cooled design and the fact tal St 
This Photograph Shows Also the Pipes Used to Conduct the welding was used to fasten the component parts, g1\ 
Water to and from the Clutch Ring the clutch an exceptionally long life. 
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Water is circulated in the space between the brake 3 and 4. Figure 3 shows the assembly positioned for 
| the clutch ring, with the outer water introduced downhand welding of the cooling chamber plate to the 
his space through the main shaft, as shown in Fig. brake ring. This picture also shows a good view of 
may be seen from this illustration, this shaft two of the arc-welded seams, illustrating the type of 
, x is divided into two halves, one serving as the smooth, strong welds which may be obtained with 
 < Jct and the other as the outlet. Pipe connectionscarry modern shielded arc equipment. 
‘he water to and from the openings to the space between A welder may be seen in Fig. 4 completing a seam on 
the brake and clutch rings. the water-cooled chamber of the clutch Downhand 
e brake ring and the water-cooled chamber are made __ welding is used again here and the device is held in place 
arc-welded high-tensile steel and are shown in Figs. by special clamps. 
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Arc Welding Finds Unique Iowa Park, Texas, in the construction of the shale sepa 


rator drum shown complete and installed in Fig. 5. 

Applications in Fabrication These drums are used in the production of combination 
. * fs shale separators and sampling machines designed to 

: of Oil Field Equipment receive the mud from a well being drilled and to condition 
the mud so as to reduce wear on pump parts before the 

HE use of the arc-welding processin the fabrication mud is pumped back into the well. This, it is believed, 
of equipment for oil field use is increasing rapidly lessens the dangers of cave-ins by enabling the walls of 
with the demand for more oil for the war effort and the well to stand up better. It also reduces the possi 
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the increasing recognition of the arc process as a ‘‘speed- bility of stuck drillpipes which sometimes result in 
up” method of construction. ‘fishing’ jobs. These machines also eliminate the need 

A particularly ingenious application of arc welding is for large slush and reserve pits sémetimes used to allow 
being used by the Thompson Tool Company, Inc., of the shale to settle out of the mud. The sampling ma 











Fig. 5 (Top)—Completed Shale Separator and Fig. 7 (Top)—This Picture Shows Part of the Flame Cutting of the 
Sampler Machine of Arc-Welded Construction Vanes Completed 
Fig. 6 (Bottom)—-Welder at Work on the First Step Fig. 8 (Bottom)—-Vanes Completely Flame Cut and Welded by Means 
in the Fabrication of the Shell Separator Drum of the Electric Arc 


1942 WELDED OIL FIELD MACHINERY 393 




















Fig. 9 (Top)—Three Completed Drums Are Shown Here. 

One Has Been Painted and the Others Are About to 
Receive This Treatment 

Fig. 10 (Bottom)—Drum, Screened and Ready for Installation 


chine built into these separators provides an accurate 
sample of the formations which are drilled. 

An unusual feature of this all-welded machine is its 
screen drum which is cut and welded from a solid cylinder 
of welded plate. This drum provides an extremely 
rigid, one-piece construction and makes possible smooth 
operation and gives long life to the device. 

The first operation in the construction of the shale 
separator drum is shown in Fig. 6. Two rolled steel 
plates 4 ft. long are rolled into cylinders of 20 in. diam., 
and are welded end to end to make a cylinder 8 ft. long, 
in this particular design. The cylinders are supported 
by 24 steel spokes */, in. in diam. These are arc welded 
both to the cylinder and to the five hubs on the bearing 
shaft, thus forming a rigid one-piece construction. In 
the preliminary stage shown in this picture, the spokes 
are merely inserted in holes through the cylinder walls 
and are bolted in place. The remainder of the spokes 
are added and are welded after the cylinder walls have 
been cut as shown in Fig. 7. 

This latter illustration shows a portion of one of the 
cylinders after the cylinder walls have been partially 
flame-cut. The width of the vanes varies, with the 
narrow vanes near the inlet end. All of this variation 
must be taken into consideration in the layout of the 
cylinder for cutting. Figure 8 shows one of the drums 
after this flame-cutting has been completed and the 
vanes turned down and securely arc welded. The con- 
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Fig. 11 (Top)—-Power Wheel End of a Fairly Large Machine 
Fig. 12 (Bottom)—-This Power End View of a Completed Machin 
Shows the Paddle Vanes of the Power Wheel 


struction of the hubs and spokes may also be seen clear! 
in this photograph. 

The drums, completely welded, are shown in Fig. 
Two of these drums, all of which are made from 10-gag: 
plate, are shown unpainted, while the uppermost drum 
is illustrated as it dries after painting. 

The next step is the screening of the drums to achie\ 
the result shown in Fig. 10. The screen, applied to th 
outside of the drum, is made of Monel metal so as t 
resist corrosion from water with acid characteristics. 

The mesh of this screen determines the consistency oi! 
the mud to be used. The shale wisich does not pas 
through the screen passes out of the lower end of th 
drum, while the mud is returned through the pump t 
the well. 

Figure 11 shows the power wheel end of a fairly larg 
size machine. The sampler is the small cylinder in th 
foreground. 

The inside construction of a power wheel and othe! 
details at that end of the machine may be seen in Fig. 12 

The other, or output, end of a completed machine ma 
be seen in Fig. 5. 

The entire machine is mounted on a welded steel sk: 
frame made from welded angle sections. All movin 
parts are mounted on ball bearings. The machine 
powered solely by the mid flow, which reacts on the we! 
type of power wheel with curved plates (see Fig. 12 
This wheel turns the drum through a gear and belt driv: 
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How to Cut Heavy Steel Sections 


VEN after considerable experience in cutting met 
4 als with the oxyacetylene blowpipe, it is still 

hard for many operators to realize that oxygen 
© cutting is a chemical reaction and that the difficulty of 
cutting or time required is not at all proportional to the 
thickness of the metal. The oxyacetylene cutting opera- 
tion is not one requiring mechanical force or great physi- 
cal effort. When an operator first attempts to cut 
material much heavier than that to which he is accus 
tomed, there is an almost universal tendency to use an 
unnecessarily high oxygen pressure, apparently on the 
theory that high pressure is necessary for heavy cutting. 
| This mistake, which is a very natural one to make, is 
| probably the most frequent cause of trouble when first 
} attempting to cut heavy sections with the blowpipe. 
The oxyacetylene cutting process depends simply upon 
the chemical reaction between oxygen and red-hot iron 
steel. Sufficient oxygen must be supplied to keep the 
reaction going properly, but an excess will interfere with 
the cutting action just as too much draft will blow out a 
fire. 
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Importance of Correct Oxygen Pressure 


a h/t — 
~~ 
is Ay 0 tls nt cin eae pie eines bite ‘ been. 


When an oxygen pressure considerably in excess of that 
recommended by the blowpipe manufacturer is used in an 
attempt to cut a piece of steel, say 10 in. thick, the cut 
will start all right at the corner but soon it will be found 
that it is not penetrating all the way through the metal. 
After a while, the cut will stop altogether, and an exami 
nation will show a rounded cavity has been formed in 
the steel. 


The cavity is not, as many have thought upon first 


) sight, a blowhole in the metal, but has been formed en 
é tirely by the action of the extra amount of oxygen. The 
7 mixture of hot slag and metal in the cut is actually cooled 


} 


1¢ Linde Air Products Company, New York, N. Y 





Proper Oxygen Pressure and Cutting Speed Will Result in a 
Smooth Kerf About %< In. Wide at the Top, Tapering to About 
l4 In. Wide at the Bottom 








By R. B. Aitchison* 


When this point ts reached 
cut is all the way through 


Cut starts here-. 











Slag and molten meta/ 


When a Hole Is to Be Cut Through a Relatively Thick Section 

of Steel, the Cut Is Not Started All at Once. The Blowpipe Is 

Gradually Moved Forward So That by the Time It Has Pro- 

gressed About 2 In. the Cut Will Have Penetrated All the Way 
Through 


by this excess oxygen so that cutting 1s slowed down. 
This causes a swirling action at the bottom of the cut 
which soon hollows out a cavity. If the oxygen pressurt 
is not high enough actually to cause the cut to stop, but 
still too high for proper operation, the kerf will tend to 
flare out at the bottom, where it may be as much as an 
inch or more in width 

Reduction of the oxygen pressure to that recom 


mended in the instruction sheet accompanying the blow 
pipe will result in a satisfactory cut \ smooth kerf 
about */, in. wide at the top tapering to about '/, in. at 
the bottom can then be made Che secret of successful 
cutting of heavy material is to use the pressures re¢ 





This Sketch Shows What Is Likely to Happen When Too High 
an Oxygen Pressure Is Used. The Swirling Action Which 
Results Actually Rounds Out a Cavity 
























This Huge Steel Shaft Was Severed with the Cutting Blowpipe 
in Only 16 Min. The Shaft Is 19 In. in Diam. and Weighs 
More Than 10 Tons 

















ommended by the blowpipe manufacturer and to em- 
ploy oxygen hose of ample capacity. Make certain that 
there are no restrictions of any kind in the oxygen sys- 
tem that might interfere with furnishing the proper 
amount of oxygen to the blowpipe. 





























Cutting Holes 











In cutting holes in thick sections with the blowpipe, 
first mark the outline of the hole with chalk or a center 
punch. Hold the blowpipe at a point about '/» in. inside 
the outlined area, so the cut will start in the section that 
is to be discarded. Heat the surface at this point almost 
to melting. Then gradually press down the cutting- 
oxygen lever and at the same time advance the blowpipe 
with the nozzle perpendicular to the surface, tracing a 
line about '/2 in. in from the finish line. Regulate the 
advance of the blowpipe and the rate at which the cutting 
valve lever is depressed so when the blowpipe has ad- 
vanced about 2 in. the cut will have penetrated the entire 
thickness and the cutting valve will be open all the way. 
Then advance the blowpipe steadily along the finish line 
and end by cleaning off the narrow section near the point 
of starting. 

To start a cut on a round bar or shaft, where there is no 
corner on which to begin, first make a deep nick with 

















































































































If the Oxygen Pressure Is Not Quite So High as That Shown 
in the Previous Sketch or if the Cutting Speed Is Too Low, the 
Result Is Apt to Be Something Like That Shown Here 


Cutting Machines Are Often Used in Heavy Scrapping Opera 
tions Here, a 25-Ton Steel Casting 20 In. in Thickness Is Being 
Reduced to Charging Box Size 


chisel and hammer or sledge. This will give a thin ed 
or corner on which the cut can be started easily. 


Heaviest Cuts 


There is, of course, a limit to the thickness of met 
that can be cut with the blowpipe alone. For the a 
age skilled operator the limit is probably 18 or 2 
More experienced operators are able to make even hea 
cuts. 

Steel and iron of practically unlimited thickn« 
be cut by means of a deviee known as an oxygen la! 
used either alone or in conjunction with a cutting b! 
pipe. Masses of steel up to 8 ft. in thickness hav: 
severed in this way. 


The Oxygen Lance 


An oxygen lance consists essentially of a length of st 
pipe connected through an oxygen hose to a regulat 
supply of oxygen. In setting up an oxygen lance, 
least two cylinders of oxygen should be connected by 
properly designed manifold, and the flow of oxygen shou 
be controlled by a manifold regulator that can pass t! 
large volumes of oxygen required by the lance. For 





If the Cutting Speed Is Increased to Compensate for Too High 
an Oxygen Pressure the Effect Is as Shown Here. The Lag 
Frequently Causes Slag to Be Thrown Out at the Top 
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The Oxygen Lance Is of Utmost Value in Steel Mills for the 
Routine Cutting of Salamanders, Spills and Ladle Skulls as 
Shown Here 


necting the regulator to the lance, oxygen hose, prefer 


} 


ly at least */,-in. nominal size, should be used. Pneu 
atic hose or fittings for air tools should never be used 
is there is always the possibility that oil or grease may 
e present. A piece of l-in. extra-heavy steel pipe about 
t. long should be bent 90° and then connected to the 
xygen hose through a reducing coupling and standard 
xygen hose connection. This pipe serves as a handle 
r the lance, permitting the operator to work at one 
out of the direct line of sparks and slag produced in 

he operation 
Che lance pipe is connected to this 1-in. pipe by means 
a reducing coupling. For moderately heavy work, 
in. steel pipe may be used for the lance, and even the 
heaviest work will not require more than '/,-in. pipe 
[he lance pipe should have threads that will work easily, 
is it is usually necessary to insert new lengths of pipe 

during cutting 
All pipe used must be completely free from oil and 
grease. Probably the most satisfactory method for re 
moving oil and grease from new pipe is to heat it red hot, 
thus burning or charring all combustible material. 


_ 


-§-/72. OF 4-I77. ordinary 
‘,S7ee/ pipe 








Threaded here 
for easy change : , 
= /-in. Nominal’ 
a size stee/ pipe, 
- bent 90 deg. 


s 
s 


“Reducing coupling---- 


Oxygen hose, at least 
§-7. Nominal size--~._ 


The Oxygen Lance Is Essentially a ‘-In. or 14-In. Ordinary 

Steel Pipe Attached to a Manifolded Supply of Oxygen. The 

90° Bend in the Connecting Pipe Is Provided So That the Opera- 
tor Can Stand to One Side 


1942 





Here, the Oxygen Lance Is Being Used in Conju: 
Cutting Blowpipe to Remove a 7-Ton Riser fr 
Casting 


Since the pipe 1s consumed in the lane 
cient number of lengths should be pr: 
that the cut can be completed without 


Starting the Lancing Operation 


The oxygen lance differs from thi 
that there are no heating flames to mai 
at the kindling point [It also deffer 
blowpipe in that once cutting 
itself burns and furnishes the 
cut going 

Heating a starting spot on the 
any one of a number of ways If 
blowpipe is handy, this furnishes tl 
heating the metal. Other methods a1 
rivet or a shovelful of red-hot coals or 
the end of the lance pipe in a fire until 1 
small stream of oxygen is allowed t 
pipe, the red-hot end burns brilliant! 
heat to start the cut 





A Cutting Blowpipe Is Frequently Used in Conjunction with 

an Oxygen Lance to Raise the Metal to Be Cut to the Kindling 

Temperature. It Is Then Frequently Used Throughout the 
Operation to Speed Up the Cutting 
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This Sketch Illustrates the Cutting Action of the Oxygen Lance. 

The Lance Pipe Is Kept Pressed Against the End of the Hole. 

As Cutting Progresses the Lance Is Twisted First One Way 
and Then the Other 


Oxygen Pressure Required 


In using the oxygen lance it is desirable to have two 
workmen, one to operate the lance and the other to con- 
trol the oxygen pressure at the manifold regulator. Only 
a few pounds’ oxygen pressure is necessary to start lanc- 
ing and this pressure is then increased as the lance pene- 
trates the metal, the final pressure depending largely on 
the thickness of the material to be cut and also, to a cer- 
tain extent, on the composition of the metal. Thus the 
maximum pressure is about 75 Ib. psi. for medium carbon 
or machinery steel containing up to 0.50% carbon, and 
about 100 lb. psi. for low carbon or mild steel. If the 
job is very heavy, a third workman may be required to 
change oxygen cylinders and lance pipes. 


Piercing Holes 


Used alone, the oxygen lance is particularly effective 
in piercing holes. Its piercing action is very rapid, not 
more than two minutes’ actual cutting time being re- 
quired to sink a hole 2'/2 in. in diam. one foot into a solid 
piece of iron or steel. This property of the oxygen lance 
makes it of the utmost value in the steel mill for routine 
and emergency tapping of blast and open-hearth fur- 
naces, for opening frozen stoppers on steel ladles and for 
drilling holes in salamanders, spills and ladle skulls so 
that they can be blasted. 


Modified Lance 


For piercing small holes accurately, a modified form of 
oxygen lance is very useful. The oxygen hose leading 
from the cutting-oxygen regulator is attached to a suit- 
able shut-off valve, arranged so that the sleeve coupling 
of a '/s-in. steel pipe will fit on the exit end of the nozzle. 
A half length of pipe is used to form the lance. The 
valve makes it possilbe for the operator to control the 
flow of oxygen exactly. This modified lance may be used 
advantageously to pierce small holes accurately through 
metal up to about 24 in. thick. 
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Cutting with Lance and Blowpipe 


An oxygen lance and cutting blowpipe are frequent) 
used together. The blowpipe furnishes the heat nece 
sary to keep the cut going along the top surface and ¢} 
lance carries the cut through to the bottom of the s 

As in all such operations, careful consideration shoy 


be given to the arrangement of the work before cutting; | 


done. It is most important to provide for the free floy 
of cutting slag out of the bottom of the kerf. Wherevye, 
possible, heavy sections should be supported so as 
give a Clearance of at least 8 to 12 in. underneath 


Shut-off valve. SS 
(uniubricated) {ovr 


Sal Soe 


Lance pipe attaches here 






Oxygen hose-/ 


A Shut-Off Valve May Be Supplied as a Part of the Lance & 
That the Operator Has Control of the Flow of Oxygen. Sucha 
Valve Must Not Be Lubricated 


In lance and blowpipe operations, two men at leas! 
will be working right at the cut. The work must be ar 
ranged so that there will not be interference by either 
with the other, and so that the whole operation ca: 
carried out in accordance with safety rules. 


Cutting Procedure 


The cutting-blowpipe, operator starts the cut at 
side, using a blowpipe fitted with the largest size n 
The cut will soon penetrate from 4 to 8 in. into the st 
mass, and as the blowpipe advances 2 or 3 in. along t 
line of cut, a steady stream of white hot slag will sta 
dropping from the bottom of the cut. At this point 
oxygen lance of '/,-in. pipe is brought into action. 1 
oxygen pressure for the lance depends on the variety 
steel—75 lb. psi. for medium carbon or machinery ste 
and 100 Ib. psi. for low carbon or mild steel. The oxyger 
lance reaction starts rapidly on the hot slag delivered | 
the cutting blowpipe and quickly carries the cut to t! 
bottom of the section. The lance is then raised to th 
starting position and again lowered, removing another 
layer of metal as it descends. The action of the lanc 
thus somewhat like that of a crosscut saw. 

It is sometimes possible to dispense with the blowpip: 
entirely after the lance has had a good start. However 
this is possible only where due consideration has beet 
given to the arrangement of the part to be cut with this 
possibility in mind. 


Use of Two Lances 


Heavy cuts can also be made by using two lances t 
gether. The second lance is often used to carry off th 





slag from the bottom of the cut and in this way speed th 
cutting considerably and actually lessen oxygen 
sumption. 
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) Improved Equipment 
' Aids Arc Welding of 
Sheet Metal Work 


By R. A. Gast* 


: EVELOPMENT of new welding equipment es 
| J pecially suited for light work has led to a tre- 


Bee wt et 


ans 


mendous increase in the use of the electric arc in 
et metal work. 

One new welding machine produces highly controllable 
current as low as 10 amp. with no external attachments, 
such as auxiliary resistance. This makes it practical 

weld sheet metal as thin as 24 gage. 

[he advantages of welding as applied to sheet metal 
work are numerous. The process is faster and cheaper 


than competitive methods. It is far superior in ap 
irance and strength than crimping and soldering 


{n ever-increasing number of shops are using it to 
.dvantage in fabrication and erection of pipes, duct work, 
stacks, skylights and virtually all types of structures. 

\ Jeannette, Pa., sheet metal contractor uses welding 
in the fabrication of a wide variety of industrial sheet 
metal products for local glass plants and other industrial 
concerns. 

A typical product of this contractor is the automatic 
glass-molding machine air header shown in Fig. 1. 
These are built of 18-gage black iron. The welder is 
plying the carbon are with his right hand and feeding in 
filler wire with his left. A portion of the bottom side of 
nother header may be seen behind the workman. High 
quality welded work such as this has brought the con 
tractor a lucrative business. The owner of this shop is 
not among the late arrivals in the use of the electric aré 
in sheet metal work. 

A Toledo, Ohio, sheet metal contractor frequently ré 
ceives jobs such as the dope kettles for a textile plant 
shownin Fig.2. These are built from 14-gage black iron 
rhe rim seen at the bottom of the kettle in this photo 


oT 


graph is rolled from angle iron and welded intermittently 


* Mechanical Engineer, The Lincoln Electric Co., Cleveland, Ohio 
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Fig. 2—These Dope Kettles Are Fabricated by Means of the 
Electric Arc of 14-Gage Black Iron and Angle Iron 





‘a 


Fig. 1—This Welder Is Constructing an Air Header for an 
Automatic Glass-Molding Machine 


to the kettle. Because of the relatively heavy gage of 
the metal used, the welder shown in the picture is using a 
welding rod instead of a carbon arc 

On finer work, such as the welding of galvanized 
hinges and handles, the concern employs the carbon are 
and filler wire, as shown in Fig. 3. No appreciable dam 
age to the galvanized surface is noted A fellow worket 
is holding the handle in place with a wooden rod 

A weld of this type 1s fully af strong as the adjacent 
metal 

Occasionally a sheet metal contractor will receive a iob 
which seems impossible to construct with the ordinary 
method of crimping Moreover, soldering does not offer 
sufhicient strength for the purpose 

An example of such a project ts a storage bin for nuts 
ind bolts Chis bin is designed for installation around a 
round building column to conserve floor spac« It was 
constructed of 18-gage black iron by means of are weld 
ing The New York contractor who did the job would 
have found it virtually impossible to do without arc 
welding equipment 
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Fig. 3—Welding a Galvanized Handle on One of the Dope 
Kettles 











Converting Ore Boats 


By Robert Wagner* 


from the 


ANY ore boats Great Lakes are 
now being converted into ocean tankers to 
meet heavy war demands. Here is an 


effective welding procedure used by Dolomite Marine 
Corporation of Rochester, N. Y., under supervision of 
Walter G. Dick, welding foreman. 

On most ships, it was found that all sea valves in the 
engine room had to be removed and the resulting S-in. to 
10-in. holes in the hull plates closed. Most of the holes 
resulted near the bottom of the curved engine room hull 
plates so it was possible to perform most of the welding 
in a semi-flat position. 

First, the hull plate was flame cut, as shown in Fig. 1, 
to remove the attachment holes from the plate. The 
edges of the openings were then beveled from the inside 
to a 30° angle leaving a '/s-in. shoulder on the outside 
edge of the plate. (See sketch section A-A.) Next, a 
piece of similar plate was cut '/, in. smaller than the 
hull holes. The edges of these plates were prepared 
in the same manner performed on the hull plates—30 
bevel and '/s-in. shoulder. This plate was then fitted 
into the hull opening, as shown in Fig. 2, and tack 
welded irito place leaving a '/;-in. gap between hull 
plate and patch plate. Patch plate, of course, was 
shaped to conform with the curve of the hull before 
being tacked into place. 

Welding procedure was to start bead at the highest 
point on the “V” joint and weld down—other half of 


* Hobart Brothers Co., Troy, Ohio 


BOLT HOLES THROUGH HULL 
FOR ATTACHING VALVES 





HULL PLATE 





#”°T0 10” OPENINGS 
‘NM AULL 


FIG./ 
BROKEN LINE SHOWS LOCATION OF CUT 






D/RECTION 
OF WELDING 


patch plate being joined in the same manner. W; 


was started with ! 
with °/s-in. rod of the same type. Each pass « 
multiple bead was run from top to bottom—op 
the last one completed. 

None of the beads in the multiple pass were w 
more than */,, in. Each pass was cleaned thoror 
before another was deposited. Finish bead was 
built up higher than ' 
ing was finished completely on the inside of th« 
before outside was begun. Outside joint was ch 


s-in. all-purpose rod and _finist 


liry 
All 


3 in. above the shell plate. Wel 


free of slag and small weld distortions before outsid 


bead was run. The same welding procedure as 
on the inside joint was performed—on outside with 


two passes with '/;-in. all-purpose rod being required t 


finish the weld. 
was invisible from the outside hull. 


After grinding and painting, the rep 
This same met 


of repair has been used successfully on various types 


ships with notable success 
Take the following 
method of repair: 


precautions when using 


60° included angle for the bevel. If 
angle 1s too narrow, incomplete penetration in the 


l. Use a 


th; 


ce 


of the ““V’’ will result. If the ““V’’ is too wide, an ex 
amount of weld metal will be necessary—causing undu 
stresses in the joint and plate. 

) 


2. The setup must be made carefully so that th 
between the edges will be uniform. 


4 


3. Operator must be careful that each pass of wel 
metal is sound and fused completely into the preceding 


pass and the sides of the “‘V.”’ 
t. Welding, once started, must be completed wit 
interruption both inside and out. 


completed and allowed to cool, crack of weld metal 
result. 


WELD METAL 


INSIDE 
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PRESIDENT’S MESSAGE 


establishment of priorities has the 
ing objectives in view: control of 
use of raw materials by preventing 
diversion to non-war activities, the 
rationing of materials of which there is a 
tage even for war production and the 
revention of wastage 
There is need for controlling the pro 
duction and distribution of electrodes and 
priorities have been extended to include 
them. Electrodes are used for three prin- 
cipal purposes: fabrication, maintenance 
and training or instruction. 

The consumption of electrodes in fabri- 
cation is controlled rather definitely by 
the priority established on the base metal. 
If no steel is available for a fabricated 
tructure, no electrodes will be ordered 
or consumed. Electrodes differ from 
other raw materials in that they are not 
primary materials of construction. They 
differ also in that there is no exact knowl- 
ige available as to the quantity required 

fabrication of any given structure 
The quantity of electrodes to be used 


alls within rather wide limits and is not 
bject to control 

rhe consumption of alloys in electrodes 
also to a great extent fixed by the priori- 
ties on base materials. If alloy steels are 
used in the base material then, except for 
thin sections, alloys must be allowed in 
electrode. In good engineering prac- 
tice there will be little tendency to build 
ip the alloy content of the weld metal as 

is undesirable to have a greater yield 
trength in the weld metal than in the 
base metal 

Phere are exceptions as alloy electrodes 

iy be used for hard facing and high 
lloy (austenitic) electrodes may be used 
for welding low alloy steels. The use of 
alloys for hard facing is normally eco- 
omical because it permits the use of 
leaper base materials. For some appli- 
ations the use of high alloy electrodes is 
essential and economical. Their use in 
welding low alloy steels, however, may 

be warranted except under very 

ial conditions. It may be questioned 
whether high alloy electrodes should be 
permitted merely to avoid preheating or 
theating of the welded structures 
he establishment of a priority system 


. 


ectrodes for maintenance warrants 


Aa 7 pene 
ulstudy. A few years ago 20 to 25% 


total consumption of electrodes was 


laintenance. At present, probably 
Ta 
t} 


fi of elec trodes are so used 


€ control of maintenance consump 
in plants obtaining electrodes for 
rication 1s impracticable as there will 
ably be no segregation of electrodes 
Production and for maintenance 


If an industrial plant, transportation 
system or agricultural unit is permitted to 
operate, it is important that their facilities 
be maintained in serviceable condition at 
the least cost in labor and materials If 
maintenance is delayed too long extra 
costs will be involved because of the 
greater rate of wear for badly worn parts 
If broken parts can be repaired or worn 
parts built up by welding, savings in labor 
and material generally result over the 
replacement of parts. It is reasonable to 
encourage welding by establishing a higher 
priority for electrodes than for replacement 
parts. 


Some maintenance as, for example, re 
pairs on farm equipment broken during 
the season of its use must be attended to 
without delay if economic loss is to be 
avoided. As the tonnage of electrodes 
used for general maintenance purposes is 
relatively small, and there is a probability 
of considerable loss if maintenance is 
neglected, a liberal policy in assigning 
electrodes for maintenance work is justi 
fied 

The tonnage of electrodes used for 
training purposes is considerable. If 
trainees are not given courses fitting them 
for industrial welding, the electrodes con 
sumed are largely wasted. Control of 
electrode use may be secured throug! 
regulation of the course of instruction 
The AMERICAN WELDING Socrety’s Mini 
mum Requirements for Training of Weld 
ing Operators should be of great value in 
fixing standards of instruction. Regu 
lation of distribution of electrodes may 
well exclude sale of electrodes to all 
schools, whether government or private, 
which do not fit their students to under 
take industrial welding. Except for engi 
neering schools, the available supply doe: 
not warrant use of electrodes in training 
which does not involve industrial employ 
ment 

he control of wastage of electrodes is a 
more serious problem. Wastage may occur 
because of long stub ends or the throwing 
away of whole electrodes due to damag: 


to coating or for other reason Under 
piece work there is little incentive for 
workmen to conserve electrodes. Poster 


or other methods of reaching the welding 
operator will be found futik Whether 
electrodes are efficiently used will depend 
upon the shop practice established by the 
supervisory staff of the industrial plant 
he problem is to reach the administra 
tors and engineers of the plant The es 
tablishment of priorities will not solve the 
wastage problem. On the other hand, it 
will encourage wastage in those plant 
operating under the highest prioriti 

he problem is the more difficult because 
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of the hortag f experienced welding 
engineer 
PUBLICATION OF CHARTS 

Fron time to ti AMERICA? 
WELDING SOCIETY receives important pa 
pers, including charts draw yn fine cro 
section pape It is extremely difficult to 
reproduce these chart THE WELDIN 
JOURNAL appropriation is not sufficient to 
have the charts redrawn Authors are 


urged to use tracing cloth or plain black 


and white papers with only the largest 
squares inked in lightly Moreover, the 
custom of typing headings or other infor 
mation on the cross-section paper renders 
reading of this material almost impossible 
If typing headings or information ts nect 


sary, it is suggested that the material be 
typed on a white slip and pasted on the 
cross-section paper 

’ 


AMERICAN SOCIETY FOR TESTING 
MATERIALS ANNUAL MEETING 


More than 100 technical papers and re 
ports are scheduled for presentation at the 
Forty-fifth Annual Meeting of the Ameri 


an Society for Testing Materials to be 
held at Chalfonte-Haddon Hall, Atlant: 
City, from Monday, June 22nd through 


Friday, June 26th. Dur week there 
will be also more than | tings of tech 
nical committee Son 18 separate off 
ial technical sessions wi heduled at 
which the technical report ind paper 


will be presented and discussed 


Since 1942 is a so-called ok of Stand 
irds year’’ for the Society, the commiuttet 
reports will be of more than usual signih 
cance since each group will attempt to 
have its specifications a p to da as po 


ible for inclusion in the triennially pub 
hed Book, scheduled for appearance lat« 
in November 
[wo outstanding te inical feature are 
the Symposium on Radiography for which 
thre essions are scheduled and a Discu 
ion on Solvent Action of Water Vapor at 


High Temperature and Pt ure whicl 
} 


Subyec “ nw l 

nical papers in th ff and n 
ferrou metal following 
Fatigue te isa mea f evaluat gc 
rosion damage, influence of combination of 
principal stresses on fatigue of metal 
reep strength of malleable iron, correla 
tion of mechanical properti with radio 
graphic appearance of magnesium alloy 
creep characterist t sor ypper allo 














at elevated temperatures, comparative 
quality of converter cast steels and a new 
magnetic test method. 

Further announcements are to be made 
concerning special speakers, the Edgar 
Marburg Lecturer and other features of 
the meeting 


COMMUNICATION TO THE EDITOR 


May 15, 1942 
Mr. W. Spraragen, Editor 
The Welding Journal 
New York City, New York 


Dear Mr. Spraragen: 

Our greatest progress in the furtherance 
of our present war effort is not going to be 
by building more plant but by using more 
efficiently the plant we have. The greatest 
error we have made so far is that we think 
of production in terms of man-hours rather 
than in terms of what that man in that 
hour can do 

When we begin to increase the efficiency 
of our present operations, it will be a very 
simple thing to double our present produc 
tion with the same number of man-hours 
We can, inside of another few months, 
double that again if the efficient methods 
which the industrial geniuses know can be 
applied and are enthusiastically followed. 

As an example of this, in the present 
building of ships, '/s-in. and 5/32-in. elec 
trodes are largely being used for welding 
If these should be changed to */;. in. and 
'/, in., the speed of welding would be more 
than doubled. The cost of the electrode 
also would be more than doubled. The 
cost of the deposited metal would be re- 
duced, since the production of welded 
joints by the same number of man-hours 
would be increased and the reliability of 
the joint would be increased 

The great problem we have is not more 
welders, more shipyards and more men but 
more efficiency with what we now have. 
Man-hours alone will never beat the Axis, 
as we are seeing. The efficiency possible 
by the application of industrial genius will 

Yours very truly, 
J. F. Lincoin, President, 
The Lincoln Electric Company, 
Cleveland, Ohio 


THE INSIDE OF ARC WELDING 


A new training film in full color and 
sound in 6 parts. Each part is complete 
in itself—a 10-minute, full-color, sound 
production covering one particular phase 
of arc welding in full detail. 

1. Fundamentals—the basic principles 
of shielded-metal arc welding, the four 
factors that determine the quality of the 





finished weld: length of arc, angle of elec 
trode, current setting and speed of travel 

2. Flat Position—detailed demonstra- 
tions of how to minimize arc-blow and 
make good welds in the flat position 
full-color photographs showing what hap 
pens inside the molten pool 

3. Horizontal Posttion 
cedure for making good welds in the hori- 
zontal position—how to manipulate the 
electrode to provide properly shaped 
beads and good fusion 

4. Alternating Current—Flat and Hori- 
zontal—how to take advantage of the ab- 
sence of arc-blow with a-c—the use of 
larger electrodes and higher current with 
resulting higher deposition rate 

5 Vertical Position—do’s and don'ts 


proper pro 


for welding in the vertical position—how 
to control the molten metal and overcome 
arc-blow as well as other factors to be con 
sidered when welding in this position 

6. Overhead Position—a clear, concise 
explanation of the principles that govern 
arc welding in the overhead position 
with particular attention given to control 
of the four fundamental factors 

Available through the General Electric 
Company 


ALL OUT FOR VICTORY 


Mrs. Bertha Downing is the first woman 
to successfully pass the American Ship 
ping Board Welding Test in all positions, 





and, in line with the Government policy to 
replace men with women, wherever pos 
sible, is now helping to train other women 
for shipyard welding 


The first class of women trained 
to work as soon as their training i 
pleted 

Mrs. Downing received her trai: 
the Signal Hill School of Welding 
Beach, Cal 


chalice 
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| wish I could tell you all the 
swell things the USO is doing! But 
it would take pages. I can tell you, 
though, that it means a whale of a 





lot to the fellows in the army camps 
and naval stations. 


E 


° 

But it takes money to do these rr 

things—a lot of money! Money that ° 

the USO can get only from us—from P 

you and me and millions of other : 

We in Hollywood feel proud that 

we've been able to help this great 

work along—by participating in 

USO camp shows, by giving money 

by doing whatever we can. . 
1 

So I know that you'll feel that same 

pride when you make your own con- , 

tribution. You never gave to a better 

cause. } 


pyoal Kobi 


Send your contribution to your local 

USO chairman or to National Head- 

quarters, USO, Empire State Building, 
New York City. 











THE ELECTROLOY COMPANY, Inc. 


1600 Seaview Avenue, BRIDGEPORT, Connecticut 


ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELEC- 


Submit samples or 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. 
004 ~~ see 1 day cover the full range of physical properties necessary to the manufacturers and users 
of resistance welding equipment. 
a Our a mang will be glad to make recommendations for your special electrodes. 
specifications. 
Projection Catalog and prices available on request. 
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PAREN Men 
* 


WITH THE SCIAKY* PROCESS 
FOR SPOT WELDING ALUMINUM 


ip 





9178; 


Simplified circvit diagram of the Sciaky Stored Energy System. A three phase 
a-c supply transformer feeds the rectifier which charges the welding inductor 
with d-c current. An adjustable maximum current relay initiates the opening 
of the d-c churging circuit after a predetermined amount of electromagnetic 
energy has been stored in the inductor. 


Electric resistance welding of aluminum and its alloys requires cur- 
rents of extremely high intensity. (For example, a secondary current 
of approximately 150,000 amperes is required for spot welding two 
pieces of 3/16” aluminum alloys.) When a spot weld is made by a 
conventional A-C SINGLE PHASE Welder, the sudden demand on 
the supply line unbalances the line and causes a severe voltage drop. 


Not only. is the resulting ‘‘flicker’’ an annoying nuisance, but the 
maximum demand is boosted to a point where power costs become 
coasearbie A battery of such welders requires special, expensive, 

eavy-duty power lines to handle the peak loads, if indeed the power 
is available. 


Utilizing the stored energy principle, the Sciaky Welder has a peak 
demand of approximately 1/10th that of an a-c machine of com- 
parable capacity. The Sciaky method uses three phase 220 to 550 a-c 
which is rectified and reduced to 80 to 170 volts d-c. This direct cur- 
rent is stored in the form of electromagnetic energy in a welding in- 
ductor during a “charging” period, and then released practically 
instantaneously as low-voltage, high-amperage welding current. 
Moreover, a balanced condition is maintained on all three phases of 
the supply line at near unity power factor. 


The stored energy principle, the patented variable pressure cycle 
and an exclusive preheating feature have made the Sciaky Process 
for aluminum waltints preferred by practicaliy every major producer 
of aircraft in America. 


SCIAKY BROS. 


Manufacturers of a Complete Line of D-C and 
AC Electric Resistance Welding Machines 


11001 Cottage Grove Avenue, Chicago, Illinois 
*Pronounced See-ack-ee 


PROCESS ELECTRIC RESISTANCE WELDING 


STORED ENERGY 


-.DVERTISING 


AMAZING POWER COST SAVINGS 









WHY STORED ENERGY 
REDUCES POWER COSTS 


SCIAKY D-C WELDING 
REQUIRES LOW 
“MAXIMUM DEMAND” 





The anal of a water pipe and pail 
illustrates the stored energy principle. 
The pail is filled from a comparatively 
small pipe and its entire contents dumped 
in a fraction of the filling time. This 
parallels the comparatively slow (actu 
ally, @ fraction of a second) storage of 
electromagnetic energy, and its instanta- 
neous release as welding current. 


CONVENTIONAL A-C 
WELDING REQUIRES HIGH 
“MAXIMUM DEMAND” 


>) 


To continue the analogy, the demands on 
the power lines by an a-c welder, by 
comparison, would require a pipe large 
enough to supply instantly, a volume of 
water equivalent to the entire contents 
of the pail. It is this excessive “maximum 
demand” that runs up the cost for current. 
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NEW SHIPYARD ON LAKES SETS GOAL 
TO PRODUCE ONE SUB-CHASER A 
WEEK 


Construction of the first all-steel anti- 
submarine patrol ships ever built in the 
Chicago region will begin in early summer 
at the shipyard now being erected by the 
Pullman-Standard Car Manufacturing 
Company 

By means of streamlined production 
methods which call for fabrication of large 
sections of the ships in the company’s car 
works with final assembly on the ways, the 
yard will ultimately turn out a ship a 
week, according to Commander W. R 
Dowd, supervisor of shipbuilding, U.S. N., 
for the vicinity of Chicago, and C. A 
Liddle, Pullman-Standard President, who 
made the announcement jointly 

Present contract with the Navy calls for 
construction of 50 of the sleek, Diesel 
powered fighting ships. The Navy ad 
vanced $4,300,000 for the new plant 

It was pointed out that many of the 
trades employed in car building are identi 
cal to those required in shipbuilding. Car 
workers who can be adapted readily to 
shipbuilding include welders, riveters, 
electricians, pipe and frame fitters, sheet 
metal workers, joiners, painters, plumbers 
and cabinet makers 

Although almost all present employees 
of the car works will work on the ships, 
several thousand men will have to be en 
gaged from the outside and thoroughly 
trained in these and other shipbuilding 
crafts, it was said 


Facilities are already being set up with 
cooperation of public vocational training 
authorities for training these men and also 
workers who are needed by two other Chi- 
cago concerns with prime navy shipbuild- 
ing contracts, Chicago Bridge & Iron Co 
and Henry C. Grebe & Co. Vocational 
schools will be utilized for this war-train- 
ing effort 

In addition to ships, Pullman-Standard 
is turning out airplane parts, tanks, artil 
lery shells, mortars and gun carriages. 


WELDING IN SHIP CONSTRUCTION 


‘A victorious symbol of arc-welding 
achievement,”’ according to W. H. Hobart, 
Vice-President of Hobart Brothers Co., 
Troy, Ohio, manufacturers of arc-welding 
equipment, “‘was the recent simultaneous 
launching of three 10,000-ton cargo ships at 
the Todd Shipbuilding Corp. at South 
Portland, Maine This was the first 
launching in maritime history when three 
ships as large as 10,000 tons were launched 
at the same time.’’ (See cover picture.) 

“The reasons we can accredit our grow- 
ing bridge of ships in large part to arc 
welding,’’ says Mr. Hobart, “are three 
fold. The most obvious advantage of arc 
welded ships is the tremendous savings in 
steel due to the absence of overlapping 
plates, thus increasing the speed and cargo- 
carrying capacity of each ship. Secondly, 
welding operators can be trained far more 
rapidly than riveters Today’s modern 


arc-welding schools can turn ov 
arc welders in from four to 
time 

“Thirdly, welding has permit 
duction line assembly of large shi; 
in factory shops before being fitt, 
frame of the ship Daily impro 
are being made to increase shi; 
tion by arc welding. For instanc: 
ments in launching small Navy 
side down has proved so success{ 
engineers are going to try this n 
larger ships. Ships launched in t 
ner will increase the productivity 
welding operator and lessen fatigu 
majority of the welds can be mack 
convenient downhand position. \ 
question, we can consider arc weld 
most important ‘victory’ tool in n 
history.” 


FLEET-FILLET’ WELDING TECHNIQUE 
BULLETIN 


The ‘‘Fleet-Fillet’”’ technique 
welding, which permits up to 100‘ 
fillet welding and which will thu 
speed up production of welded ship 
guns and other war-vital produ 
described and illustrated in a new | 
just published by The Lincoln | 
Company, Cleveland, Ohio 

Published in the interests of 
effort for the guidance of war prod 


plants seeking maximum output 
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(Calcium Fluoride) 


(Calcium Carbonate) 
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materially reduce drying 


cracks. 


2. Produced from a selected 


marble to insure low reactivity 


with sodium silicate. 
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tanks, guns and other military and naval 
equipment utilizing welded construction, 
the new bulletin is entitled, The “Fleet 
Fillet’ Welding Technique for Speeding 
War Production. It contains 18 pages, 
8'/.x 11 in., and 36 illustrations, including 
photos and line drawings. Planned as 
ready reference material for plant produc 
tion officials, welding operators and all 
others concerned with welding, the bulle 
tin is concisely written and _ printed 
throughout in black ink on good quality 
white coated paper 


WELDING AND METAL CUTTING 


Welding and Metal Cutting—Editor, E 
Molloy. The present book is intended to 
give the mechanical engineer a practical 
survey of the three main types of welding 
which he is likely to encounter, namely the 
oxyacetylene process, electric arc welding 
and electric resistance welding. These 
three important branches of the subject 
are dealt with in the early chapters. The 
specialized, but highly interesting, process 
of thermit welding has been treated sepa- 
rately in Chapter VI. The process of metal 
cutting using the oxyacetylene torch is de- 
scribed in detail in Chapter VII. Chapter 
VIII explains how the same principles have 
been applied in the latest types of oxygen 
cutting machines. Every engineer who is 
interested in production work, general 
engineering, repair work or engineering 
construction, will find this practical survey 
of present-day methods and equipment an 
invaluable aid. Published by Chemical 
Publishing Co., Inc., Brooklyn, N. Y 
Price, $2.50. 


GENERAL MOTORS PROMOTIONS 


H. L. Hamilton, Vice-President of the 
General Motors Corporation, announced 
today a number of promotions within the 
Electro-Motive Division of La Grange 
designed to expedite the production and 
delivery of essential war products. 

E. Kuehn, formerly Factory Manager, 
assumes contact responsibilities in the 
railroad transportation field as Special 
Representative working directly with Mr 
Hamilton. 

A. J. Heseltine has been promoted from 
the position of Chief Inspector to Factory 






4 ; 


guar" 
Nites, asst a be 









Manager with J. H. Hruska advancing to 
the Chief Inspector post 

L. E. Simon receives the appointment 
of Chief Metallurgist, replacing Mr 
Hruska 

Mr. Heseltine, one of the oldest em 
ployees from the standpoint of continuous 
service with Electro-Motive (16 years), 
formerly was with the General Electric 
Corporation. Starting as Superintendent 
of Installations of Electro-Motive engines 
at the St. Louis Car Company, he was 
advanced from Shop Superintendent to 
Assistant Factory Manager and to Chief 
Inspector, the position he now is relin- 
quishing to become the new Factory 
Manager 

Mr. Hruska, a graduate of Prague 
University, received his early training at 
the Skoda Arms Works in Czechoslovakia 
Coming to this country in 1923, he went 
to work for the International Harvester 
Company and later for the Carnegie Steel 
Works. In 1935 he came to the Electro 
Motive Division in the position of Chief 
Metallurgist. 

Mr. L. E. Simon came to Electro- 
Motive recently after a number of years’ 
experience with the General Motors Re- 
search Division in Detroit. 

Messrs. Kuehn, Heseltine and Hruska 
are members of the AMERICAN WELDING 
SOCIETY. 


ELECTRICAL TESTING LABS., INC. 


Electrical Testing Laboratories, Inc., 
having acquired the plant and equipment, 
and having taken over the staff of Electrical 
Testing Laboratories, 2 East End Ave., at 
79th St., New York, N. Y., offers its ser- 
vices to government and industry. 

Officers of Electrical Testing Labora- 
tories, Inc., are as follows: Preston S. Mil- 
lar, President; F. Malcolm Farmer, Vice- 
President and Chief Engineer; Denis J 
Lees, Vice-President and Treasurer; Gor- 
don Thompson, Assistant Treasurer 
Caroline E. Slocum, Secretary. 

The facilities of ETL, Inc., are excep- 
tionally comprehensive in the electrical 
field. Extensive facilities also are available 
for optical, physical, mechanical and chem- 
ical laboratory operations. The machine 
shop of ETL, Inc., is engaged in construct- 
ing and maintaining numerous gages and 
instruments that are the implements of 
skilled technical work. Something of the 


scope of f 


acilities and the range of 


tions is illustrated by such divers: 
of investigation as vitamin content 
oils; hydraulic bursting strength 


cast-iron { 
ing cards; 
ers; color 


yipe fittings; durability 
effectiveness of insect 
fastness or weather resist 


paints, paper and fabrics: and 
ingly a wide variety of activities 
toward assistance in prosecution of 1 


Some of the services are inspe 


purchases; 


ment and 
tories 


UNUSUAL WELDED FLOOR LAmp 


I 


research; and privats 


The accompanying photo show 


unusual floor lamp built by welding wa 


sent to The Lincoln Electric Co., ( 
land, Ohio, by Ollie Moore and Lex 
low, welding instructors at Hum« 


Technical 
Nashville, 


lhe framework of the lamp is mad 
‘/s-in. water pipe. The berries ar: 
balls salvaged from truck bearings a1 
scrolls are 


& Vocational High § 
Tenn. 





* pieces of scrap metal 


leaves were made by cutting up 


electrode 


containers with tin snips 


grooving by hand 


Welders 


spectively. 


Moore and Burklow are s! 
in the photograph at right and left 
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w “ The men who man high speed spot welding guns, single and multiple 

p st spot welders, seam welders and flash welders . . . rely on Mallory for 

O long life electrodes! Write for your free copy of the factual Mallory 
Resistance Welding Data Book . . . today. 


. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA «+ Coble Address — PELMALLO 
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tories; surveys, certification: d 








PAGE ELECTRODES 
FOR ARMOR WELDING 


ACCEPTED FOR WELDING 
AMERICA’S NEW VICTORY TANKS 


It was inevitable that tank production 


should turn to welding as the shortest 





road to provide the fleets of tanks required 


for America’s Armed Forces. 


And in this development it was just as 
inevitable that pace would be found ready 


and able to take its full share. 


So, now, it can be announced that an 
electrode developed exclusively by PAGE 
for welding armor plate has success- 
fully met all ballistic tests on plates 


submitted to the Army Ordnance Depart- 





ment by the manufacturers of tanks. 





PAGE ‘WELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION - MONESSEN, PA., ATLANTA, CHICAGO, NEW YORK, PITTSBURGH, SAN FRANCISCO 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICOT 


ADVERTISING 














ERECTING AND INSTALLATION WORK 


Erecting and Installation Work—Editor, 
E. Molloy. The information contained in 
this book has been collated to provide 
erectors and installation engineers with a 
sound reliable guide on the procedure to be 
adopted in dealing with the various types 
of engines and power-driven machinery 
Published by Chemical Publishing Co., 
Inc., Brooklyn, N. Y. Price, $2.50 


LINCOLN DETROIT DISTRICT 
MANAGER 


A. F. Boucher, District Manager of the 
Detroit Office of The Lincoln Electric Co., 
Cleveland, Ohio, has been called to active 
duty in his capacity as a reserve officer 
He will be attached with the Ordnance De 
partment, and for the time being will be 
stationed with the Detroit Ordnance Dis 
trict. 

Boucher’s duties as District Manager of 
the Detroit Office will be assumed by C. H 
Buckmaster of the company’s Pittsburgh 
Office, and J. H. Cunningham of the De 
troit Office will take over Buckmaster’s 
duties at the Pittsburgh Office 

The company simultaneously announces 
that George Bain is being transferred from 
the Detroit area to the Saginaw area 

These changes became effective March 
6th, according to announcement just re 
ceived from the company 


For SAFETY 





4241 PETERSON AVE. 


Pioneers and Manufacturers of Precision Equipment for 
Using and Controlling High Pressure Gases 


SLED 
ECONOMY 


MANIFOLDS 

REGULATORS 
VALVES and 

FITTINGS 


to control high 
pressure gases 


“*-BASTIAN-BLESSING 


VICTORY IDEAS 


In order to get valuable information 
about arc welding to factory executives in 
a hurry, Hobart Brothers Co. has added a 
“‘Welding Ideas For Victory”’ division to 
their regular $200 monthly Arc-Welding 
News Contest clearing 
house for defense welding ideas, this divi 
sion will prepare and release to the general 
public all welding ideas judged worth 
while to our offense production 

There has been no limitations placed on 
the number of prizes to be offered every 
month for ‘“‘Welding Ideas For Victory.”’ 
The company promises, however, to pur 
chase and publicize immediately every 
worth while welding idea. 

Send your ideas for victory to ‘‘Offense 
Ideas,’’ Hobart Brothers Co., Troy, Ohio 
Reports on the value of items sent in will 
be mailed back promptly 


Acting as a 


MACHINE MAINTENANCE WITH 
METALLIZING 


A 16-page Bulletin 42A, just published 
by Metallizing Engineering Co., Inc., Long 
Island City, N. Y., describes the metalliz 
ing process and equipment for its applica 
tion. Tells briefly how essential industries 
replacements, and in 
creasing service-life of equipment now 
difficult to replace, by building up worn 
diameters with any desired wear, and cor 


are eliminating 


WELDING 
HITS A 
NEW HIGH 


NEW Oakite Cleaning Process for Aluminum 
Helps You Get MORE Welds in Less Time! 


rosion-resistant sprayed metal. Al] 
cates how metallizing is used to 1 
salvage mismachined parts and det 
castings in production. Examples 
to show how meitallized ‘“‘insert 
coatings are helping manufacture: 
serve vital metals 


OBITUARY 
Fred J. Maeurer 


With deep regret we announce the dea 
of one of our members, Fred J. Maeurer 
who died suddenly on April 13th. Fr 
became associated with the oxyacetyk 
industry on November 1, 1909, wh 
joined the forces of the Davis-Bournon 
ville Company, Jersey City; his record 
service with Air Reduction Sales Co. dat 
from March 17, 1922, the date of thea 
quisition of the DB Company by Air 
Fred’s service record of nearly thirty 
three years in the industry covered a wid 
variety of activities. In the early days h 
was superintendent of the DB Welding 
Shop at Jersey City, and for a number ¢ 
years was located in Chicago in the ca 
pacity of a service engineer. For the past 
thirteen years he had been associated wit! 
the Applied Departme: 
as a specialist. He 


Engineering 


Air Reduction Co., 
had a broad knowledge of the practica 
applications of oxyacetylene welding a: 
made 


cutting, and had many frie: 


throughout industry 














If you are spot welding aluminum alloy structures or 
assemblies, you can easily SPEED-UP PRODUC- 


TION by using a newly developed and APPROVED 
Oakite process that successfully and SAFELY pre- 
pares metal surfaces for this operation. Let specially 
designed Oakite cleaning materials help you in pre- 
paring metal parts of all types for any welding 


operation. Interesting data mailed FREE to pro- 


CHICAGO 


duction and engineering executives, supervisors and 
foremen requesting it on their business letterhead. 


OAKITE PRODUCTS, INC., 18E Thames Street, NEW YORK, N. Y. 


Representatives in All Principal Cities of the United States and Canada 
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Saved: month's loss on A-1-a orders 


2-ton Section of 100" Boring 
Mill Goes Back on Job After 
Speedy 997” Repair Weld 
—Only 39 Man Hours for 
Chipping, Grinding and 
Welding 


Score another production victory 
for repair welding. This huge sec 
tion for a boring mill working ex 
clusively on A-l-a priority busi 
ness was “down” for an unusu- 
ally short time, despite its severe 


damage. 


The Hebeler Welding ¢ ompany 


of Buffalo, repair welding special- 


ists, provaled the way to give our 
war program the use of this mill 
with a minimum delay . . . repair 
welding with Anaconda 997 Low 
Fuming Rod 


1 } 


a2 pounds of this bronze weld 
ing rod were used, 600 feet of ait 
and gas were cons imed and 39 
man hours required for the chiy 
ping and welding which put the 


mill in shape for active service 


For vital jobs like this one, Anaconda 
997 Low Fuming Welding Rod, Tobin 
Bronze and other Anaconda Welding 
Rods are always “on call”. com 


The trade-morks “Anaconda nd 


egistered in the 


= er 
: 


ae ia - = ee a ANACONDA 


Smaconia Welding Koda 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury, Connecticut 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario « Subsidiary of Anaconda Copper Mi 
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AIRCO IN AVIATION 


As a means of reviewing the several 
oxyacetylene-flame and electric-are proc- 
esses which are particularly helpful in 
accelerating the tempo of aviation produc- 
tion, Air Reduction, New York, has pre- 
pared a helpful 16-page booklet ‘‘Airco in 
Aviation.” 

Oxyacetylene cutting, a fast and accu- 
rate means of shaping steel, is discussed in 
the light of its ability to speed up and 
simplify production procedure. Refer- 
ence is also made to production welding, 
the welding of jigs and fixtures, flame 
hardening, low temperature brazing, flame 
cleaning and various other metal working 
techniques 

Copies of ‘‘Airco in Aviation”’ can be ob- 
tained by writing to the Advertising Dept., 
Air Reduction, 60 East 42nd St., New 
York, N. Y. 


Employment 
Service Bulletin 


SERVICES AVAILABLE 


A-436. Welding Engineer desires posi- 
tion. 36 years of age, arrived in the 
United States about the first of the year. 
Has received first citizenship papers 
Graduate electrical engineer University of 
Grenoble, France, and received degree of 
Welding Engineer from the Institute of 
Autogen Welding in Paris. Has had seven 
years’ experience in welding construction. 
Can serve as inspector of welding or as 
Executive Engineer in welding construc- 
tion or installation or in welding labora- 
tory. 

A-437. Welder, 2'/2 years in trade. 
Thorough experienced in 16- to 22-gage 
sheet metal work, oxyacetylene, also 
familiar with silver soldering, bronze weld- 
ing and light gage are welding. Metro- 
politan area New York. Married. Age 
32 

A-438. Welder. 4'/: years’ actual 
welding experience; past two years as a 
sales and service man for welding elec- 
trode manufacturer. Prefer position as 
supervisor of welding in or near New 
York. 

A-439. Arc welding on sheet metal and 
stainless steel position desired; defense 
work only; metropolitan New York area. 
Four years of welding experience. Last 
year with large electric welding manu- 
facturing company. College degree. Blue- 
print reading, construction experience. 
Married. Age 31. 





ae ® 
“4e@ a 
Standardized by leading manufacturers for: 
Salvaging of Defective Castings in cast iron, malleable steel, bronze, brass, nickel, 


aluminum, etc. 


Faster Production of fabricated parts in steel, stainless, chrome- 
moly, non-ferrous, aluminum, and for salvaging tools. 


POSITIONS VACANT 


V-116. 


Experienced welder with knowl 


edge of pre-stressing and welding of stain- 
less alloys including heavy 4-6 chrome 


steel sections. 
V-117. 


experienced in all classes of welding. Ap- 


Welding Engineer thoroughly 


plicant should be capable supervi 
familiar with requirements of An 
Bureau of Shipping, Bureau of Ma 


Inspection and Navigation, U. S. Mor. 


time Commission, U. S. Engineer 

and A.S.M.E. Code, particularly w 

gard to welding steel plates 
V-118. See page 414. 


List of New Members 


April 1 to April 30, 1942 


BIRMINGHAM 
Gilley, Herman J. (D), 2649 Pike Rd., 
Birmingham, Ala. 
Webb, James K. (D), 3153 
Blvd., Birmingham, Ala. 


BOSTON 


Bain, Earle S. (D), 167 Union St., S. Wey- 
mouth, Mass. 

Coveney, James (C), The Palmer Elec. & 
Mfg. Co., 24 Water -St., Wakefield, 
Mass. 

Cushman, James F. (D), 182 Glendale 
Rd., Quincy, Mass. 

Edmonds, Bruce A. (D), 55 Coddington 
St., Quincy, Mass. 

Ferris, George M. (D), 103 Liberty St., 
Lynn, Mass. 

Gibbons, Herbert A. (D), Hancock St., 
N. Reading, Mass. 

Gunning, John P. (D), 162 South St., 
Quincy, Mass. 

Stuber, Joseph T. (C), 18 Monument Sq., 
Charlestown, Mass. 


Norwood 


CANADA 


McQueen, A. W. F. (C), H. G. Acres & 
Co., Ltd., Main & Ferry Sts., Niagara 
Falls, Ont., Canada. 

O’Neill, James W. (B), Trane Co. of Can- 
ada, Ltd., Mowat & King St., W., 
Toronto, Ont., Canada. 

Sondenaa, Jens V. (D), Royal Norwegian 
Air Force, 341 Church St., Toronto, 

Ont., Canada. 


CANTON 


Eder, M. L. (B), Coast Metals, Inc., 1232 
Camden Ave., S. W., Canton, Ohio. 


CHICAGO 


Ardagh, John C. (B), 3047 N. Kilpatrick 
Ave., Chicago, IIl. 

Boeck, Alfred W., Jr. (D), 1841 N. May- 
field Ave., Chicago, IIl. 

Downing, H. M. (C), 323 E. 23rd St. 
Chicago, Ill. 

Foster, Ray (D), 3400 W. Harrison St. 
Chicago, Ill. 

Hess, Edwin A. (B), 914 S. Monitor Ave. 
Chicago, Ill. 

Itkonen, John (D), 1725 Wilson Ave 
Chicago, IIl. 


, 


Josenhans, John F. (D), 11512 Walla 
St., Chicago, Il. 

Keys, Charles V. (C), 635 E. 100t! 
Chicago, Ill 

Lazar, Jack J. (D), 3055 W. 19th Ss: 
Chicago, Ill 

Litz, Frank (D), 1422 School St., Chicag 
Ill. 

Meisenbach, E. J. (C), 10455 Ave 
Chicago, III. 

Patterson, Herbert C. (B), 844 W. Ains! 
St., Apt. Q5, Chicago, II. 

Posey, C. T. (C), 130 N. Parksidk 
cago, Ill. 

Sagrillo, Primo (D), 520 N. 
Chicago, IIl. 

Spalt, George N. (D), 6111 W. Roose 
Rd., Cicero, Il. 

Torok, Albert J. (B), 11712 S. Lowe Av 
Chicago, III. 


» UI 


Monticel 


CINCINNATI 
Croswell, Franklin M. (D), 201 Ba 
St., Cleves, Ohio. 
Kelley, John (C), 3360 Hillside Av 
Riverside, Cincinnati, Ohio. 


CLEVELAND 


Hardnack, Louis M. (B), Johnston 
Jennings Co., 877 Addison Rd., Clev« 
land, Ohio. 


8 
x 


Mackenzie, Mervyn O. (C), 13506 Coit 


Rd., Cleveland, Ohio. 

Profughi, Victor A. (D), 16512 Kiplir 
Ave., Cleveland, Ohio. 

Slutes, Brighton P. (B), 1526 Hanna Bldg 
Cleveland, Ohio. 

Street, Jarvis F. (C), 299 Riverdale D: 
Rocky River, Ohio. 

Wartian, Edward S. (C), 
Ave., Lakewood, Ohio. 


COLORADO 


17310 Madiso: 


Clayton, William (B), Denver Steel & 


Iron Wks., Box 1197, Denver, Colo 


DETROIT 


Basta, Nicholas (B), 8052 Dwyer St 
Detroit, Mich. 


Callison, James M. (C), 15490 Mont 


Vista, Dearborn, Mich. 


Coltson, Stanley A. (C), 380 W. Webster 


Ave., Ferndale, Mich. 
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No Other Process Offers All The 
Timely and Important Advantages of 


RESISTANCE WELDIN 


1. MAXIMUM PRODUCTION 


Universally recognized as the fastest way to join metals. Many operations involving multiple 


welds are handled at up to several hundred units per hour. 


2. LOW COST 


Resistance welds are faster and better but they are also chezp. Offset mounting material costs 


by using this economical process. 


3. FLEXIBILITY 


Come what may, resistance welding equipment adapts itself readily to changes in product 
design, assembly sequence or location of equipment in your plant. Even radical change- 


overs can generally be made without extensive rebuilding. 


4. RELIABLE OPERATION 


Resistance Welders are always rugged, seldom complicated, practically never subject to 
serious breakdowns. They are built for continuous use under pressure. 


5. LOW INVESTMENT 


Compared to most machine tools, resistance welders are very low in first cost. Maintenance 
and operating costs are so small, welders quickly pay for themselves. 


6. THE “MODERN” WAY 


For many products, processes and metals, Resistance Welding has proved so practicable that 


other assembly methods are considered obsolete. 


7. NON-SKILLED OPERATORS 


An experienced welding engineer, representing one of the member companies listed 
here, will gladly tell you just what Resistance Welding will do for you. Why not call 
one in today? 


























RESISTANCE WELDER 


MANUFACTURER’S ASSOCIATION 
505 Arch Street Philadelphia, Pa. 

















MEMBER COMPANIES 


Acme Electric Welder Company, Los Angeles, 

Calif. 

American Electric Fusion Corporation, Chicago, 
lll 


Eisler Engineering Company, Newark, N. J. 
Expert Welding Machine Company, Detroit, 


ich. 
Rogers Machine and Welder Company, Warren, 
io 

Multi-Hydromatic Welding and Manufacturing 
Co., Detroit, Mich. 

National Electric Welding Machines Co., Bay 
City, Mich. 

Progressive Welder Company, Detroit, Mich. 

Swift Electric Welder Company, Detroit, Mich. 

Taylor-Hall Welding Corporation, Worcester, 


ass. 
Taylor-Winfield Corporation, Warren, Ohio 


Thomson-Gibb Electric Welding Co., Lynn, Mass 
Welding Machines Mfg. Company, Detroit, Mich 


ASSOCIATE MEMBER COMPANIES 


S-M-S Corporation, Detroit, Mich. 

Electroloy, Inc., New York, N. Y. 

Welding Sales and Enginecring Co., Detroit, 
Mich. 

P. R. Mallory and Co., Indianapolis, Ind 









ADVERTISING 











COATED 
ALUMINUM BRONZE 
WELDING ROD 


NOW AMPCO METAL presents another new 
development in bronze welding rods—an all-pur- 
pose coated bronze electrode with higher tensile 
and yield strengths combined with good elongation. 
The excellent physical properties of Ampco-Trode 
make it particularly suitable for metallic arc welding 
on manganese bronze castings and brass sheets and 
plates. The “hot-ductility” of this aluminum bronze 
makes welds substantially free from shrinkage 
cracks. 


Made in seven sizes, 1" to 44" Ampco-Trode 10 
may be used for metallic arc, carbon arc and oxy- 
acetylene welding. 


The Ampco-Trode Weldrod line also features the 
six grades of Ampco Metal with their high tensile 
strength and hardness and excellent bearing charac- 
teristics. These grades of Ampco Metal are noted 
as alloys meeting the requirements of the most 
severe service conditions of shock loads, wear and 
corrosion resistance. 


ASK FOR INFORMATION 


Complete information regarding Ampco-Trode 10 
and other Ampco-Trode Weldrods sent on request. 


Ask for Ampco-Trode Bulletins. 


AMPCO METAL, INC. 


Dept. WJ-6 Milwaukee, Wis. 


AMPCO-TRODE 
A product of 
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| Conveyor Brazing Furnace, W. J. Shore. 











Current Welding Literature 
Continued from page 391 


Electrodes Conservation of Electrodes, L. P Hend 
Western Construction News, vol. 17, no. 3 (Mar. 1942 PI 
116. 

Electrodes Don’t Waste Welding Electrodes, C. B. He; 
3us Transportation, vol. 21, no. 4 (Apr. 1942), pp. 188-189 

Electrodes How to Conserve Welding Electrodes, C. B 


| rick. Steel, vol. 110, no. 13 (Mar. 30, 1942), pp. 83-84 and 8 


Electrodes Ways to Save Welding Electrodes for Was 
duction, C. B. Herrick. Power, vol. 86, no. 4 (Apr. 1942), pp 
103. 

Electrodes Welders Can Save, Too! C. B 
sit—J., vol. 86, no. 3 (Mar. 1942), pp. 105-107. 

Furnaces, Industrial, Gas. New Type Gas Fired Conti: 
Am. Gas—J., vol 


Herrick 


no. 4 (Apr. 1942), pp. 34-35 

Industrial Trucks. Lift-Truck Skid System Used by Li: 
Electric in Large-Scale Production of Welders 
Power, vol. 12, no. 2 (Apr. 1942), pp. 8-10. 

Ladles, Welded Steel. Welded Ladles, F. L. Linden 
Foundry Trade—J., vol. 66, no. 1335 (Mar. 19, 1942), p. 186 

Lead Welding. A. J. T. Eyles. Mech. World, vol. 111, no. 28 
Mar. 27, 1942), pp. 267-269. 

Materials Conservation. Salvaging Worn 
Eng., vol. 14, no. 156 (Feb. 1942), pp. 53-55. 

Metals Cleaning 
Aviation, vol. 41, no. 4 (Apr. 1942), pp. 85 and 205-206 

Metals Testing, Magnetic. Effect of Magnetic Field Distri 
tion in Magnetic Inspection, F. L. Fuller. J. Aeronautical 
ences, vol. 9, no. 6 (Apr. 1942), pp. 202-206. 

Mine Cars. Weld-Fabrication of Mine Cars. 
J., vol. 28, no. 1 (Jan. 1942), pp. 38-39. 


Storage Bat 


Min. Congr: 


Ore Treatment Plants. Utilizing Mine Scrap by Weld 
Min. Congress—J., vol. 28, no. 3 (Mar. 1942), pp. 18-19 
Oxyacetylene Welding, Accident Prevention. 17 Ways t 


vent Welding Fires. Heating, Piping & Air Conditioning, vol 
no. 3 (Mar. 1942), pp. 164-165 

Oxyacetylene Welding Hazards. Practical Views on He 
Aspects of Oxy-Acetylene Process A. G. Cranch. Industr 
Welding, vol. 15, no. 4 (Apr. 1942), pp. 26—28 and 72-77 

Penstocks, Welding. Welding and Testing Shasta Dam, G 
Yetter. Eng. News-Rec., vol. 128, no. 15 (Apr. 9, 1942), pp. 54 
545 

Petroleum Cracking Plants Equipment. 
bium or Titanium Additions to 5 Cr Mo Steel, C. L 
Gas—J., vol. 40, no. 47 (Apr. 2, 
Apr. 23), p. 72 

Pipe Lines Construction. Modern Equipment Facilitates ( 
struction of Pipe Lines, L. H. Favrot. Petroleum Engr., vol 
no. 6 (Mar. 1942), pp. 90, 92, 94 and 96 

Pipe Lines, Welding. War Requirements Bring Change 
Welding Technique, C. M. Taylor 
Mar. 1942), pp. 114, 116 and 118 

Railroad Maintenance of Way. Milwaukee Flame Cleans } 
Ends When Renewing Joint Bars, Ry. Eng. & Maintenance, v 
38, no. 4 (Apr. 1942), pp. 285-286 

Shipbuilding, Welding. Automatic Welding in Shipbuildir 
Brit. Motor Ship, vol. 23, no. 267 (Apr. 1942), pp. 16-20 

Shipbuilding, Welding. Fabrication and Hull Erectior 
Submarine Chasers, R. Hughes. Engineer, vol. 173, no 
Jan. 23, 1942), pp. 83-84. 

Shipbuilding, Welding. Welded Ship Construction, F. Y 
calt and J. M. Keir. Mech. World, vol. 111, no. 2880 (Mar 
1942), pp. 229-231. 

Silver Expands Industrial Applications, H 
110, no. 9 (Mar. 2, 1942), pp. 86 and 112 

Solders. Low-Tin Solders Containing Silver and Bismut! 


Clark. | 
1942), pp. 39 and 41; and1 


Chase Steel 


Turkus and A. A. Smith, Jr. Metals & Alloys, vol. 15, no 
Mar. 1942), pp. 412-413. 
Steel Castings. Welding Steel Castings, C. Briggs. ( 


Metals & Met. Industries, vol. 5, no. 2 (Feb. 1942), p. 50 

Steel Standards. Actions in A.S.T.M. Committee A-1 on S$ 
Industry & Welding, vol. 15, no. 4 (Apr. 1942), pp. 64-65 

Textbooks Science & Practice of Welding, A. C. Davi 
Macmillan Co., New York; University Press, Cambridge, Englat 
1941 436 pp., illus., diagrs., charts, tables. $2.25 

Welders Eye Protection. Eye Protection for Arc Welders, J 
Neuman. Iron Age, vol. 149, no. 14 (Apr. 2, 1942), p. 56 

Welds Finishing. 
Sheet Metal Industries, vol 
and 368 

Welds Testing. Testing of Welds, H. N 
East Coast Instn. Engrs. & Shipbldrs 
37 pp. Brit. Motor Ship, vol. 23, no. 267 (Apr. 1942), pp. 30-33 


16, no. 179 (Mar 


Pemberton 


Cleaning Alclad for Production, F. Morri 


Influence of Colu: 


Petroleum Engr., vol. 13, no. | 


Finishing Welded Light Alloy Component 
1942), pp. 361-3 


North 
Paper mtg. (Mar. 6, 1942 
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IS NEMA STANDARD TYPES 


af Stfront WELD and SEQUENCE TIMERS 







quence Timer, controlling 
SQUEEZE, HOLD and OFF 
periods. NEMA Types 6 A, 
6B and 7A are similar 


Type 78 Automatic Se 











In the Seafront family, resemblance is not 
limited to appearance. Each member 
utilizes Square D’s simple pneumatic 
timer—for accurate and reliable control 
of all steps in the resistance welding Type 38 Automatic 
cycle. Each also includes high-speed squeeze, WELD, HOLD 
relays, mounted on a protective panel _—fyres 24, 2B and 3A are 
which can be swung forward for im- “" 

mediate inspection or maintenance. Each 
has a separable connector which permits 
removal of the panel without disturbing 
outside connections. 

These 18 NEMA standard types— 
available from the five basic classifica- 
tions illustrated—with either High-Speed 
or Syncro-Break contactors, meet prac- 
tically every normal resistance welder 
control requirement. Unusual applica- 
tion conditions can be met by special 
construction from unit parts. 








Timer, controlling SQUEEZE, COOL, 
WELD INTERVAL, HOLD and OFF periods 
NEMA Types 8A, 8B and 9A are similar. 














Type 98 Automatic Pulsation Sequence 
| 
j 
| 







Type 1A Semi-Automatic 
Timer, controlling only the 
WELD period. NEMA Type 
1B is for pulsation welding. 


WRITE FOR CLASS $991 Safrond BULLETIN 


SQUARE J) COMPANY 





INDUSTRIAL CONTROLLER DIVISION Pty —— 4p pho 


i oon ; ’ INTERVAL, HOLD and OFF periods. 
4041 N RICHARDS ST., MILWAUKEE,WIS NEMA Types 4A, 4B and 5A are similar. 
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Wilson, Joseph (D), 18 W. 90th St, Ney 
York, N. Y. 


Smith, Lurton R. (C), 2117 Southside 


Dr., Montebello, Calif 


Courtemanche, E. O. (B), 26622 Rose- 
wood, Roseville, Mich 

Duncan, J. A. (D), 4184 Western, Detroit, 
Mich. 
Elges, Arthur J. (C), 5035 Chatsworth 
Ave., Detroit, Mich 
Jenkins, Ralph S. (B), 
Ave., Detroit, Mich 
Johnston, Wilbur R. (F), 107 W. Monte 
zuma Ave., Houghton, Mich 

Kroy, Walter (C), 15782 Indiana Ave., 
Dearborn, Mich 

Lindsey, Albert E. (C), 3340 
Dearborn, Mich 

Mathews, George H. (C), 
Detroit, Mich 

Mayes, Lycurgus (B), 8909—19'/, Mile 
Rd., Utica, Mich. 

Moran, Thomas P. (B), Ternstedt Mfg 
Div., G. M. Corp., 6307 W. Fort St., 


NORTHERN NEW JERSEY 


, | estam Wes Canavan, James J. (D), 168 Bergen Ave. 
Fientzach, Frank E., Jr. (D), 3419 E. Fair- Kearny. N. J. 


mount Ave., Baltimore, Md 5 : 
Halas, John (C), 910 W. Pratt St., Balti may hn Shop, Fiz 


more, Md. ; 
/ i: oe _ Bayonne, N. J 
Mooney, Bernard (C), Koppers Co., Bart- Graves, William G. (D), 1108 University 
lett-Hayward Div., 200 Scott St., Bal- Terrac : I ; 
timore, ‘Md. aoe yg om " J nF 
O’Kane, James (C), 3401 N. Calvert St., ee ae a, sh: gl oa 
mie ° , Irvington, N. J 
Baltimore, Md. Shultz, John E. (C), 120 W. 2nd, Roselk 
N. J 
Ward, Firman W. (D 


MARYLAND 


14918 Freeland General Cabj 
= é Die 


, Mach. Shop, First St. & Ave. A, 


12th St., 


20508 Hull, 3024 Barclay St., 


MILWAUKEE 
Goodman, Orville C. (C), 3115 W. Kil- 


, Farmingdale, N 


T 


9 Agnes St., Bay 


J 
Zuber, Michael J. (D), 


Detroit, Mich. 
Sanavage, Anthony (C), 
Dearborn, Mich 
Schmidt, E. C. (C), 15781 Glenn Wood, 
Detroit, Mich. 
Taokoushian, P. (D), 710 S. Solvay Ave., 
Detroit, Mich. 
Vondera, W. F. (B), 291 E. Kirby, Detroit, 
Mich 


6326 Bingham, 


bourn Ave., Milwaukee, Wisc. 

Killa, S. J. (C), 1515 E. Kane PIL, Apt. 41, 
Milwaukee, Wisc. 

Pandolfi, Al. (C), Steel Sales Corp., 647 
Virginia St., Milwaukee, Wisc. 

Reschenberg, Armin (F), 206 Swenson 


onne, N. J. 


House, Madison, Wisc N. ¥ 
Jacobs, Howland D. (D), Smith’s Basin, 
N. Y 


Robleski, Henry (D), 514—42nd St 
Kenosha, Wisc. 


NORTHERN NEW YORK 


Herrschaft, Donald C. 
Polytechnic Inst., Ricketts Labs., Tro 


Lehman, Eugene (D), 66 N. Lake Ave, 
Albany, N. Y. 

Mahoney, John (D), 
Ballston Spa., N. Y. 

Martin, Charles E. (C), 2510 
Troy, N. Y. 

Messier, Wilfred E. (D) 
Ave., Cohoes, N. Y. 

Pneuman, Rex W. (1D), 802 Lincoln Avs 
Schenectady, N. Y. 


Wichmann, Harold E. (B), 620 Prentis, 
Apt. C5, Detroit, Mich. 

Yanick, Leo J. (C), 7450 Georgia Ave., 
Detroit, Mich. 

Young, George (D), Peninsular Metal 
Prods. Corp., 6635 E. Forrest Ave., 
Detroit, Mich. 


GEORGIA 


Frase, D. H. (D), 678 S. Pryor St., At- 
lanta, Ga. 


NEW YORK 


Binschoff, Willis F. (D), 775 Riverside 
Dr., Apt. 4D, New York, N. Y. 

Christopher, Edward R. (D), 469—11th 
St., Brooklyn, N. Y 

French, Robert L. (D), 10 Meadow Lane, 
Amityville, L. I., N. Y 

Goerke, Arnold R. (D), 95 Columbia Ave., 
Hartsdale, N. Y. 

Hokkanen, John (D), 82-75—46lst Rd., 
Elmhurst, L. I., N. Y. 

INDIANA Lacey, James F. (B), Gulick-Henderson 

Buckler, Claude F. (D), R. R. 2, Nobles- Co., Inc., 25 W. 43rd St., New York, 
ville, Ind. N. Y. 

Salatin, James F. (D), 3619 Columbus Nielson, William (D), 6742 Ridge Blvd., 
Ave., Anderson, Ind. Brooklyn, N. Y. 

Petrillo, Guido (D), 637 E. 225th St., 
Bronx, N. Y 

Rand, A. W. (B), The Linde Air Prods. 
Co., 30 E. 42nd St., New York, N. Y. 

Salice, Amilcare (C), 706 E. 182nd St., 
Bronx, N. Y 

Samuels, Harry (D), 125 Stanton St., New 


18 Maple Ave 
15th St., 


, 114 Hudson 


NORTHWEST 


Mattson, Irving C. (F), 3331 
N., Minneapolis, Minn. 

Nelson, W. Roland (D), 1678 Hartford 
Ave., St. Paul, Minn 

Perkins, William (D), 957 Lowry Ave., 
N. E., Minneapolis, Minn 

Sullivan, H. E. (D), 3251—35th Ave., S 
Minneapolis, Minn 

Thomas, George J. (C), 63 N 
Minneapolis, Minn. 

Watkins, William (D), 3328 Dupont Ave 
S., Minneapolis, Minn 


6th St 


KANSAS CITY 


Larson, Wm. V. (C), 2448 Kensington, 
Kansas City, Mo. 


lith St 


LOS ANGELES 


Cannon, Walter B. (C), P. O. Box 230, 
N. Hollywood, Calif. 

Kaminski, Edward (C), 722 E. Olive Ave., 
Burbank, Calif. 

Moore, Garth A. (D), 1905!/, E 
Long Beach, Calif. 

Murcell, U. C. (B), U. C. Murcell, Inc., 
5701 E. Leneve St., Los Angeles, Calif. 

Seccombe, Clinton F., Jr. (D), 6325 Ben 


2nd St., 


York, N. Y. 

Segelken, Charles F., Jr. (D), % C. 5S 
Welding Service, Millerton, N. Y 

Silverman, Samuel (D), 250 E. 35th St., 
New York, N. Y. 

Stover, John L. (B), Simmons-Boardman 
Pub. Co., 30 Church St., New York, 
N.Y 

Weiss, Nat. J. (B), Larkin Lectro Prods. 


Peoria, Ill 
Brown, L. G. 
Peoria, [Il 
Campbell, J. 


vester Co., 


Baldwin, Harold (C), 


(C), International Har 
260 E. Elm St., Canton, III 
Hilvety, Owen (C), Hilvety’s Garag: 


Ave., N. Hollywood, Calif. Corp., 220 Taaffe Pl., Brooklyn, N. Y Welding Shop, Moweaqua, III 





WANTED 
EXECUTIVE TYPE SALES-MANAGER 


Buy ‘‘Proven Fluxes’? with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is ‘*ANTI-BORAX”’ 
Ask for Them 





New concern with most up-to-date products and consider- 
able sales results, offers lucrative position. Eastern states 
territory open. Lifetime position. Applicant must be capable 
of meeting executives and professional men on their own 
level. Technical background necessary. Experienced in 
various welding processes. Ability to sell and public speak- 
ing experience necessary. Salary, expenses, and commis- 
sion. To supervise local salesmen. Our materials are of 
such importance that sales are obtained at start. We supply 
war industries. Good deliveries. A-1 financially. For im- 
mediate interview apply in writing only, stating age, educa- 
tion, experience, past earnings, nationality, and enclosing 
photograph. All applications kept in strict confidence. 


Box V-118. 


Unequalled for Quality 


A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; **ABC” Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; ‘‘Anti-Borax”’ Tinning 
Compound No. Il. 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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Aircraft Welding Torch 


ENGINEERED TO HELP SPEED-UP 
AIRCRAFT ... SHEET METAL... TUBE 
... AND PRODUCTION WELDING 


Write for Descriptive Circular 
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RESO .. . pioneer equipment for using and controlling high pressure gases . . . distributed by 


NATIONAL CYLINDER GAS COMPANY 


—————— ————_- ————_ -— + 


20S W. Wacker Drive Chicago, Illinois 
Offices in Principal Cities 















Reed, Hugh L. (C), International Harves- 
ter Co., 260 E. Elm St., Canton, IIl 


PHILADELPHIA 


Keller, Sterling (C), Boyertown Auto 
Body Wks., Inc., Boyertown, Pa 

Krimbelbine, Robert J. (1), 237 Dawson 
St., Glenfield, Pa 

Lawrence, Wm. Howard (C), 272 Pros 
pect St., Phillipsburg, N. J 

Waters, Charles F. (ID), 1444 Lardner 
St., Philadelphia, Pa 


PITTSBURGH 


Curran, James J. (C), Walworth Co., 
Greensburg, Pa 

Green, Geo. J. (B), 266 Traymore Ave., 
Pittsburgh, 16, Pa 

Morrow, Matthew (C), 
Ave., Pittsburgh, Pa 

Nourie, Leonard R. (B), 1229 Park Bldg., 
Pittsburgh, Pa. 

Sterner, Marcus (C), 4201 Grand Ave., 
Neville Island Branch P. O., Pittsburgh, 
Pa. 

Wright, Ben W. (B), 995 


Pa 


1838 Morningside 


2nd St., Beaver, 


ROCHESTER 


Anselm, George (D), Rush Henrietta, 
T. L. Rds., West Henrietta, N. Y. 

Harper, John D. (B), 200 Brooklawn Dr., 
Rochester, N. Y. 

McCaffery, Edward (D), 130 Park Ave., 
Brockport, N. Y. 

Perrin, William B. (C), 695 Empire Blvd., 
Rochester, N. Y. 


SAN FRANCISCO 


Cast, Don T. (B), Hobart Welder Sales 
& Serv., 170 Russ St., San Francisco, 
Calif 

Joyce, Wm. H. (C), Hobart Welder Sales 
& Serv., 170 Russ St., San Francisco, 
Calif 

Ratekin, Herbert L. (C), 837 
San Bruno, Calif 

Wiley, Richard C. (C), 
Palo Alto, Calif. 


5th Ave., 


485 Oberlin St., 


SOUTH TEXAS 


Dillard, F. J. (C), 106 N. 74th St 
ton, Tex. 

Graff, Carl C. (C), P. O. Box 1418, Hous- 
ton, Tex 

White, J. R. (B), Southern Inspection 
Serv., 3400 Houston Ave., Houston, 
Tex. 


, Hous- 


WASHINGTON, D. C. 


Bond, Howard C. (C), 2210 Nicholson 
St., S. E., Washington, D. C. 


WESTERN NEW YORK 


Abbey, Nathan (D), 465 Victoria, Ken- 
more, N. Y. 

Bunch, James E. (D), Bell Aircraft Corp., 
Dept. 59A, Buffalo, N. Y. 

Decker, F. W. (B), Niagara Alkali Co., 
Niagara Falls, N. Y. 

Goodford, Leon (D), 81 Progressive Ave., 
Buffalo, N. Y. 

Miller, Herbert D. (D), Bell Aircraft 
Corp., 1050 Elmwood Ave., Dept. 50, 
Buffalo, N. Y. 

Sage, Derreth C. (D), Bolivar, N. Y 

Snyder, M. C. (B), Snyder Mfg. Co., 
Box 14, Buffalo, N. Y. 


YORK—CENTRAL PENNA. 


Haugh, Thomas M. (D), 307 Hallum St, 
Wrightsville, Pa. 

Lapp, John B. (D), 274 W. Main St., New 
Holland, Pa. 
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Rager, Ranzel B. (D), Milroy, Pa 

Rupprecht, John (D), 1016 S. Pine St., 
York, Pa 

Schaeffer, Albert (D), 457 W 
Ave., York, Pa 

Turner, Harry P. (D), H. P. Turner Co., 
Atglen, Pa 


College 


YOUNGSTOWN 
Krutsch, Nick, Jr. (C), 


Ave., Sharon, Pa 
Megila, John (D), 48 
Youngstown, Ohio 
Probert, Edward (D), 215 Thornton Ave., 

Youngstown, Ohio 
Zimmerman, Harold L. (D), R. D. 2, 
Louisville, Ohio 


580 Stambaugh 


Eleanor Ave., 


NOT IN SECTIONS 


Adcock, A. A. (B), 5805 St. Christopher's 
Lane, Richmond, Va 

Bauer, Jacob L. (C), Co. L, 
Training Regt., Camp Lee, Va 

Bays, Carson W. (C), 3123 Marne Ave., 
Norfolk, Va 

Boggess, Robert W. (C), Box 93, Lumber 
port, W. Va 

Bowen, W. B. (C), The Ingalls Shipbldg 
Corp., P. O. Box 149, Pascagoula, Miss 

Crawford, Forrest E. (C), 2502 Dauphin 
St., Mobile, Ala 

Doyle, Arthur J. (C), Fairbanks-Morse 
& Co., Three Rivers, Mich 

Gilbert, A. G. (C), Gilbert Bros., Inc., 
814 S. W. 2nd Ave., Portland, Ore 

Hale, Earl A. (DPD), 116 Hawthorne St., 
Bend, Ore 

Hays, H. Ford (C), 
toches, La. 

Herzig, Everett C. (C), Browning High 
School, Browning, Mont 

Leavitt, C. M. (C), The Ingalls Shipbldg 
Corp., P. O. Box 149, Pascagoula, Miss 

Pelan, W. D. (C), The Ingalls Shipbldg 
Corp., P. O. Box 149, Pascagoula, Miss 

Poe, M. O. (C), The Ingalls Shipbldg 
Corp., P. O. Box 149, Pascagoula, Miss 

Roberts, Manuel P. (C), 508 W. 8th St., 
Sanford, Fla 

Stain, William D. (D), 
Harrisburg, Ill 

Walker, I. R. (D), 2802 W 
Dallas, Tex 

Weatherford, W. W. (C), 7007 N. Olin 
Ave., Portland, Ore 

York, J. L. (C), The Ingalls Shipbldg 
Corp., P. O. Box 149, Pascagoula, Miss. 


7th QM 


Behan St., Nathi 


Sahara Coal Co., 


Davis St., 


TECHNICAL ELEMENTS OF WELDING 


A second class in the Technical Ele- 
ments of Welding has been organized to 
begin with 24 persons on Friday, May 22, 
1942. 

Course Content: Types of welding; 
effect of heat on physical properties; 
design; effect of technique on strength; 
effect of heat on strength; welding non- 
ferrous metals; visual and mechanical 
inspection. 

Prerequisite: High-school graduation 
with some practical experience. Drafting 
and layout experience on welded connec- 
tions requiring a knowledge of the tech- 
nical aspects of welding. In-service ex- 
perience in preparation for positions as 
welding inspector. 

Duration: 8 weeks, 2 nights a week; 
12 hours lecture and recitation, 20 hours 
laboratory; 32 class hours total. 

The class will meet on Wednesdays and 
Fridays, 7:00 to 9:00 P.M.—Engineering, 
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Science and Management Defense 
ing, the City College of the College 
City of New York. 


“SPARKS” 


The first issue of Sparks, an attr 
pictorial quarterly issued by Tub« 
Louisville, Ky., is at hand. It is a de lyx 
12-page magazine printed in two color 
containing interesting and valuable weld 
ing information 


STEEL WELDING WIRE OUTPUT 
ROSE 90% 


1941 Production Totaled 453,120,000 pound 
according to American Iron and Steel 
Institute 


Production of steel welding wire by t! 
steel industry in 1941 totaled approx 
mately 453,120,000 Ib., a new high record 

Last year’s output was nearly 90% 
greater than the 238,795,000 Ib. of welding 
wire produced in 1940 and 147% greater 
than the 183,436,000 Ib. made in 1939 

The sharp increase in the manufacture 
of welding wire last year reflects in part 
the heavy production of war equipment 
all kinds 

From 1932 to 1941, 
welding wire rose 1776%. That gain w 
nearly four times as large as the increa 
in steel ingot production since 1932 

For each ton of finished steel produced 
last yeare over 7 Ib. of welding wire we 
made, compared with nearly 5 Ib. in 19 
and approximately the same figur 
1939 

In 1932, about 2.6 lb. of welding wir 
were produced for every ton of fini 
steel products manufactured 


produc tio! 





Future Meetings of Other Societies 


AMERICAN PHYSICAL Socrery, 249t! 
Meeting, June 25-27, 1942, Stat: 
College, Pa 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, 45th Annual Meet 
ing, June 22-26, 1942, Atlantx 
City, N. J. 


AMERICAN SOCIETY OF HEATIN 
AND VENTILATING ENGINEERS 
Semiannual Meeiing, June 15-17 
1942, St. Paul, Minn. 


AMERICAN WELDING Society, An 
nual Meeting, Oct. 11-16, 1942 
Cleveland, Ohio. 


CANADIAN ELECTRICAL ASSOCIA 
TION, Annual Meeting, June 25 


26 (tentative), Murray Bay, Qué 


INSTITUTE OF RADIO ENGINEERS, 
Summer Convention, June 29 
July 1, 1942, Cleveland, Ohio 


SOCIETY FOR PROMOTION OF ENGI- 
NEERING EpvucaTION, Annual 
Meeting, June 27-29, 1942, New 
York, N. Y. 
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CHOOSE THE ELECTRODE 
FOR THE JOB 
FLEXARC FP 


Use FP with either a-c or d-c for fillet 
position and general-purpose high-speed 
welding on low and medium carbon steels. 


FLEXARC DH 
Use this ‘‘hot”’ high-speed rod on a- 


or d-c for downhand position on heavy 
horizontal fillets and finished beads. 


FLEXARC SW 


Use SW for thin sheet metal welding 
A general-purpose all position electrode 
for a-c or d-c current. 


CASTINGWELD AND FREEMACHINEWELD 


For welding iron castings. Latter type 
made especially for welds to be machined. 


HARDENTOUGH 


Four grades to meet all requirements 
of hard-surfacing parts of machinery 


NICKELCHROM NICKELMANG 


For welding For manganese 
Stainless Steels Steel Welding 


ac 
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FOR UNIFORMLY SOUND 


ELECTRODES 


You'll find it easy to control the metal flow of Westing- 
house Flexarc AP Electrodes when making any kind of 
joint in overhead, vertical, or flat positions on low or 
medium carbon steels. The performance characteristics of 
AP rods are balanced with physical properties to speed 
production of butt, tee, corner or lap joints, and to meet 
rigid code requirements. 


From every position and on every pass, AP fuses 
solidly, evenly with the parent metal. The special coating 
protects deposited metal by forming a gaseous arc shield 
and a light, easily removed slag. Spatter loss is low. Slag 
volume is at a minimum so that it will not interfere with 
the welding operation. Beads are flat and smooth. 


AP Electrodes are available in diameters ranging from 
3/,0'' to 54,6''. Try AP yourself and be convinced of its 
performance. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. j-21192 


s. Westinghouse 
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NEW PRODUCTS 


The Society assumes no responsibil ty 
for the validity of claims in this Section 


BOMB FIGHTER 


Revolutionary method of fighting in- 
cendiary bombs is a new ‘“‘bomb shovel’ 
invented by two employees of Los An 
geles Shipbuilding and Drydock Corpora 
tion, 

The shovel carries a load of sand in the 
handle to smother the blazing incendiary 
It is made of galvanized sheet metal and 
weighs only 17 lb. when loaded. It can 
easily be handled by a housewife in the 
absence of male members of the family 
and can be quickly carried to roof or 
attic 











Sand is automatically released from 
handle as operator uses hollow side of 
shovel to smother blazing bomb. Shovel 
is then turned over and used to scoop up 
incendiary and remove it to a safe place. 

Eliminates need for sand bucket, spade, 
hoe or shield. Also effective in smothering 
oil or gasoline fires around the garage. 


WAGON 


Job shop operators who are searching for 
salable items to build in their spare time 
should consider this welded Wonder 
Wagon built by Doc Fixit’s Repair Shop 
of Mt. Vernon, Ohio. According to Dow 
Caldwell, Jr., owner of the shop, his shop 
has already sold over 54 of these farm 
wagons—netting a very nice profit. 

The entire wagon, with its all-welded 
frame, can be built from used auto parts 
Hitch takes any standard 4-in. tongue. 
Wagon measures 38 in. between stake 
pockets; telescopes to 10 ft. 6 in. between 
bolsters; swivel action 2-in. coupling pole; 
3-in. channel stakes pockets; 5-in. I- 
beam axle. For travel over rough ter- 
rain, the wagon can be equipped with 
brakes or a rocking type bolster. Models 





Photo, courtesy Hobart Brothers Co 


can be built with ground clearance of 12 or 
17! 2 in. 

The Wonder Wagon can be built to sell 
without tires, for $60—making a nice 
profit for the job shop owner. Two men 
can easily pull a three ton load on this 
wagon over level ground. But its major 
use is for high speed travel over highways 


ELIMINATING WELD SPATTER 


A new product, Acme Quality In- 
dustrial Finish Flash-Off No. 99, which is 
designed to eliminate weld spatters and 
the time cost of removing them, plus giv 
ing a stronger, smoother weld, has just 
been introduced by the Acme White Lead 
and Color Works of Detroit, Michigan 

The mechanic simply brushes, sprays or 
wipes on Industrial Finish Flash-Off along 
the edges of the metal surfaces to be 
joined by the weld. Then when the weld 
ing is done, metal chips bounce or fall off 
instead of adhering to areas adjacent to 
the seam. This eliminates the necessity 
of grinding or scratching these chips off. 
The seam is smoother—and it is also 
stronger because Industrial Finish Flash- 
Off removes impurities from the weld and, 
being an excellent conductor of electricity, 
helps prevent the weld arc from breaking 
This is the feature that does much in pro- 
ducing a stronger seam. 


WELDING CONTROLLER 


Principle —The “‘Arctrol’’ Welding Con 
troller is a foot-operated, variable resist 
ance unit, designed to vary the excitation 
current of certain D.C. arc welders. In 
varying the resistance of the excitation 
circuit, the output voltage and current of 
the generator are affected. The resistance 
unit is especially designed to match the 
saturation curve of the welding machine 
to which it is applied. The “‘Arctrol’’ is 
designed to regulate the generator output 
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from full-rated current down to snuffing 
it out completely. 

Features: 1. Crater Elimination 
When ending a weld, a molten puddle re 
mains, which solidifies from the outside 
to the center. This permits inclusion of 
gases and slags, which form craters, both 
hidden and visible. 

2. Welding Current Control.—Besides 
the crater elimination feature, the ‘‘Ar 
trol’”’ provides complete control of the 
output of the welder. The operator can 
adjust the current for different welding 
positions and thicknesses of metal. Any 
adjustment in the welding current may be 
easily made by the operator. 

Manufactured by Mullenbach Electrical 
Manufacturing Co., 2300 East 27th St 
Los Angeles, Calif. 


ARC-WELDED FARM WAGON 
WILL NOT “WHIP” 


Shown in the accompanying illustration 
is a farm wagon which is guaranteed not to 
“whip” at any speed 

Built entirely by arc welding, this wagor 
is the product of the Dye Welding Com 
pany of Kingman, Kan. The eliminatio1 
of whipping is attributed to the strengt! 
and rigidity of arc-welded steel 





The photo was sent to The Lincol 
Electric Co., Cleveland, Ohio, by E. D 
Chilcott, instructor, Ashland High Schoo! 
Dept. of Vocational Agriculture, Ashlan 
Kan 


IMPROVING COPPER WITH SILVER 


Improving copper by the addition 
small percentages of silver has been gai 
ing serious consideration recently. Silv: 
is especially useful in copper which is to | 
soldered, as the heat applied does not r« 
sult in undue softening of such an alloy 
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... WITH A PIECE OF CHALK 


Frequently a minor and simple change in weld design may be all 


that is necessary to overcome a difficulty in welding production. 


Murex engineers have frequently worked out such changes on the 
spot—saving the manufacturer many valuable hours of productive 
time. 


In one instance a new weld design helped a road machinery manu- 
facturer overcome weld failures where cold rolled pins were 
joined to bearing plates. 


Investigation showed that only about 70°], penetration was being 
obtained. The new design called for a 45° bevel of the bearing 
plate instead of 60° and the machining of a U groove in the pin 


which previously had been neither beveled nor grooved. 
The result was full penetration and elimination of the failures. 


The Murex engineering staff is at the service of all companies 
with war contracts to help them speed up production and improve 
welding procedure. It is not necessary to be a Murex electrode 


user to receive this service. 


Phone or write our nearest office. 


METAL AND THERMIT CORPORATION 120 BROADWAY, NEW YORK, N.Y. 


Specialists in welding for nearly 40 years. Manufacturers of Murex Electrodes 
for arc welding and of Thermit for repair and fabrication of heavy parts. 


ALBANY * CHICAGO °* PITTSBURGH * SO. SAN FRANCISCO * TORONTO 


ARC WELDING ELECTRODES 





In commutator bars, for example, a 
small percentage of silver insures that 
hardness will be maintained. Fractional 
percentages of silver in photoengravers’ 
plates prevent the softening of cold-rolled 
copper sheet while it is processed at ele 
vated temperatures. A welding rod con 
taining about 1% silver and a trace of de- 
oxidizer, the remainder being copper, is 
said to be favored by coppersmiths. Some 
commercial copper alloys designed for 
high conductivity contain about 1% of 
silver and over 95% of copper, though 
hardening elements such as_ beryllium, 
cobalt, cadmium or tin may be added 
Silver, of course, is often an important ele- 
ment of brazing alloys in which copper, 
even up to 85%, is one ingredient, but in 
these alloys 10% or more of silver is com- 
monly used. High fluidity and good pene- 
tration into small clearances, as well as 
low melting points, are among the ad- 
vantages gained by the use of silver in such 
alloys 


UNIQUE METHOD OF LINING UP PIPE 
DEVISED BY POWER PLANT WELDER 


A simple device for use in lining up pipe 
preparatory to cutting and fitting is de- 
scribed in a letter to The Lincoln Electric 
Co., Cleveland, Ohio, from John Bonner, 
welder in the main power plant of a large 
utility company, Minneapolis, Minn. 

The pictures shown above illustrate the 
tool. It consists of a drive chain of 1-in 
links. The last link of the chain has a piece 
of 3/s-in. pipe */, in. long welded toit; ? 
in. standard pipe '/s by 3 in. is welded to 
every second link. Rods, '/, in. diam., 
which will fit perfectly into the */s-in 
pipe, are sharpened to a side set and hard 
ened. Nuts, */i. in. in size, are welded to 
each pipe. Set screws (*/is6 in.) in these 
nuts clamp the rods in the desired position 
A 3/s-in. bolt passes through the piece of 
pipe at the end of chain and holds chain 
securely in place. 

The tool is assembled on the job as fol 
lows: A center line is drawn on both the 
main pipe and the feeder. These center 
lines are matched as shown in the illustra 
tion. The chain, with rods in position, is 
wrapped around the feeder pipe and fast 
ened in place with the bolt. The rods are 
pushed down in place so they touch the 
main pipe and the set screws tightened se 
curely. The sharpened end of the rod is 
used to scratch the main pipe. After 
marking, the bolt in the last link of chain is 
loosened and the tool is moved back on 
feeder pipe far enough to allow for the cut 
Chain is tightened on a straight line on the 
feeder pipe which is then marked at ends of 
rods, following the curve made by the rods 
Cut both pipes accurately where marked 
and the two will fit perfectly and may be 
welded together with a minimum of time, 
material and effort 

The advantages of the tool will be ap 
parent, as it allows lining up pipes of any 
size at any angle and cutting them ac 
curately. This tool also reduces waste of 
material, time and welding rod 
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Details of Efficient Device for Use in Lining Up Pipe of Any Size and at Any Angle. Said 
to Permit Accurate Cutting and Reduces Waste of Material, Time and Welding Electrode 
Photos Show John Bonner, the Inventor, with His Device 


SILVER BRAZING SPEEDS CONDUIT 
BOX OUTPUT 


Silver brazing alloys are helping mate 
rially to speed up our war production in 
a big majority of metal working plants 
One instance is the Micro Switch housing 
shown in the photograph. The steel stud 
fitted into the steel box was formerly 
brazed with a high-melting point base 
metal alloy; then, after grinding off excess 
alloy and cleaning, the assembly was cad 
mium plated 

At present the base metal brazing alloy 
has been discontinued in favor of a low 
temperature silver brazing alloy. Pro 
duction immediately increased to 3 times 
the former rate—from 500 per day to 1500 


per day. This not only meant faster 





(Right) Easy-Flo Ring Ready for Placing 

Between Stud and Box. (Left) After Heat- 

ing to 1175° F. the Ring Has Melted and 

Penetrated Through Parts. Fast Heating, 

Low-Brazing Temperature and Elimination 

of Grinding Increased Production 300% 
Over Former Method 
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deliveries to vital war industries, but 
permitted an actual reduction in the 
of the switch rhe brazing procedu: 
simple and no radical design chang: 
After the parts are clea 
and fluxed, a ring of brazing alloy i 
between the stud and the box 


necessary 


assembly is then heated in a ga 
furnace At 1175° F. the silver 
ring melts and flows between th 
forming a leak-tight joint, stronger 
any previous method of joining t! 
parts 

[he manufacturer discovered two 


advantages. By low-temperaturs 
alloy brazing, no grinding is m 
after brazing and the joints remain 
tight, even when replating is necessar 
Formerly, when removing the cadmiu 
then replating, the joint became por 
Now, joining the parts with the 
brazing alloy, this porosity does not o 
The Micro Switches are all used for w 
materials, mostly aircraft 


LENAPE FORGED PRODUCTS 


Complete engineering data on Lenaj 
‘Red Man” welding necks, nozzles, elli 
tical handholes and manholes and forg: 
specialties are contained in Compo 
Catalog 842 which has just been publi 
by Lenape Hydraulic Pressing & Forg! 
Co 

These products are used extensively 
equipment fabricators to the petroleur 
ship building, power and chemical indu 
tries. Catalog 842 has been prepared a 
reference manual to cover all standar 
and many special applications. Requ« 
for a copy should be sent on compa! 
letterhead to Lenape Hydraulic Press! 
& Forging Co., P. O. Box 4012, W 
Chester, Pa 


JUNE 


























WELDING 














HANDBOOK 

















Available for Distribution July 15 





Prepared by 250 of the leading welding experts of the U. S. A. 


Worlds’s greatest source of authentic, concise, authoritative welding 


information. 


Completely revised and enlarged. 


For a short time no restriction will be placed as to the number of 
copies which may be purchased by an individual Member or 
Company as the Society feels it essential to make this book available 


promptly to all workers on War projects. 


Sustaining Members and Members of the A. W. S. will receive a free 
copy of the book; Associate Members and Operating Members will 
be able to purchase their first copy at $4.00. Extra copies can be 
purchased by all members from a supply reserved for this purpose at 


$5.00. Non-members $6.00 in the U. S. A. 





1600 PAGES 

















1942 EDITION 
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AN ANNOUNCEMENT REGARDING 
THE WAR PRODUCTION EDITION 
OF THE 
NATIONAL METAL EXPOSITION 


By W. H. Eisenman, Managing Director 


The War Production Edition of the Na- 
tional Metal Exposition will be held in 
conjunction with the National Metal 
Congress in Cleveland’s Public Auditorium 
during the week of October 12 to 16, 1942. 

Due to governmental and war plant 
space needs in Detroit, the scheduled 
event has been moved from that city to 
Cleveland in order that it might be held 
this year when so sorely needed 

The 1942 War Production Edition of 
the National Metal Exposition will be a 
100% educational demonstration clinic de 
voted to increased production, planning, 
engineering, improvement of materials, job 
training, conservation, 
maintenance. Varied 
logues, blueprints, 


substitution 
exhibits, 
personal conferences 
and group discussions will also aid in ac 
complishing the desired end of greater, 
speedier production. 

In sponsoring the War Production Edi- 
tion of the National Metal Exposition, the 
Board of Trustees of the American Society 
for Metals sincerely believes it has an im 
portant, 


and 
cata 


constructive role to continue, 
and that it would be negligent in its duties 
in this emergency if it did not accept the 
responsibility and opportunity to aid in 
securing war production of maximum 
quantity, maximum quality, maximum 
progress and with maximum efficiency in 
the minimum time. 

In addition to the A.S.M., three other 
technical will cooperate in the 
1942 War Production Edition of the Na 
tional Metal Exposition as well as the 
National Metal Congress. They are the 
AMERICAN WELDING Socrety, the Wire 
Association and the Iron and Steel divi 
sion and Institute of Metals division of 
the American Institute of 
Metallurgical Engineers 


societies 


Mining and 
rechnical 
sions of the four societies are being directed 
to discussions of ways and means to bring 
the United Nations an early victory 
through greater and speedier production 

It is time to pool ideas and information 
It is time to cooperate; 


ses 


to consider the 
other fellow’s viewpoint and his problems; 
to provide full opportunities for the ex 
change of experiences; for the cross- 
checking of all progress for the benefit of 
the war effort as a whole; and to further 
assist America’s metal industry in its 
major role in the battle of production 

In order to intensify and speed up the 
mental approach and thus increase pro 
duction, there must be: 

l. A meeting of executives where the 
frank disclosing of time-saving develop 
ments, useful in speeding production, can 
be made available to all 

2. A meeting of top engineers so that 
design improvements accomplished by 
each company may become the common 
property of all 

3. A meeting of production and process 
men, where findings dealing with the 
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speediest possible methods of getting war 
products into quantity production may be 
placed in the hands of all, and 

4. Material, equipment and process 
manufacturers must see that their prod- 
ucts get full opportunity in the hands of 
the user to do the jobs they were designed 
to do. These products—their advanta- 
geous operation, intelligent use, conserva 
tion and maintenance must be explained 
and demonstrated. 

Following the recent Western Hemi- 
sphere Foundry Show, a WPB official, after 
making the rounds of the exhibition halls, 
said: ‘‘the consulting facilities provided by 
the exhibitors, plus swapping of ideas at 
the technical advanced the 
foundry industry’s war program at least 
six months ahead of what it would have 
been if forced to rely on normal individual 
contacts to obtain necessary information.”’ 


meetings, 


The value of such a common meeting 
place as the War Production Edition of the 
National Metal Exposition is doubly im- 
portant today. Last October, in Phila 
delphia, the then timely ‘National De- 
fense Clinics’ presented leaders in techni 
cal and military addresses and discussions 
with regard to ways and means for all-out 


“‘Defense’’ production Thousands of 
technical men attended and _ benefited 
from the sessions 


BY-LAW AMENDMENTS 


At the Board of Directors meeting held 
on May 7th, the following By-Law Amend 
ments were approved In accordance 
with action of the Executive Committee, 
By-Law Amendments are to be published 
thirty days before submittal to the voting 
membership 


Revised: 


Article VIII, Section 1 (m A Commit 
tee on Awards consisting of five individuals 
each serving for a period of five years. The 
appointment shall be arranged in such a 
way that shall retire on the 
adjournment of each Annual Meeting. The 
member senior in respect to service shall be 
Chairman. It shall be the duty of this 
Committee to make the award and ar 
range for the presentation of such medals 
or other awards as may be authorized by the 
Board of Directors 


Revised: 


Article VIII, Section 1 ( A Commit 
tee on Permanent Funds consisting of five 
members, each serving for five years, and 
the Treasurer of the Society, ex-officio. The 
appointments shall be made in such a way 
that one member shall retire at each An 
nual Meeting. The member senior in re 
spect to service shall be Chairman 

Funds turned over to this Committee 
by the Board of Directors shall be in its 
custody for safe-keeping, investment or 
reinventment. All acts of the Committee 
shall require the favorable vote of at least 
four members of the Committee. 

No disbursement shall be made from 
these funds except upon a favorable vote of 
at least two-thirds of those present at a 
meeting of the Board of Directors called 
for that purpose at which a quorum is 
present. 


one member 
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A notice of the meeting shall be 
each member of the Board of Direct 
least two weeks before the date set f 
meeting. The notice shall set fort 
reasons why the disbursement is pro 

The Committee shall keep full a 
curate accounts of receipts and di 
ments in books belonging to the So 
and shall render a financial staten« 
the Board of Directors annually, or of 
if requested 


Addition: 


Article VI, Section 5 
Vice-Presidents 


Duties of Di 
The District Vics 

dent shall be the official representatiy 
the Society in his District. He shal 
responsible for the general promoti 

the Society in his district and shall a 
contact man between Headquarters 
his District 


He shall perform such 
duties as specified in the By-Laws 

Renumber present Sections “5 to 7 
"6 to 8.” 


LOUISIANA SECTION REORGANIZED 


The Louisiana Section of the AMER! 
WELDING Socrety held its reorganizat 
meeting at the New Orleans Athletic ( 
on the night of May 4th. The meeti 
was an outstanding success with an att 
ance of 70. In the absence of Mr. G 
Huet, Mr. Mace H. Bell, Temporary \ 
Chairman, acted as Chairman. Mr. ! 
Llewejlyn, Past-President of the Soc! 
who has retired and lives in Baton Roug 
attended and delivered an address coverit 
the activities of the Socrery. Mr. E 
Williams, Vice-President, Delta Shipbu 
ing Company, Inc., presented an addr 
on the application of welding in Liber 
Ship Construction at the Delta Shipbu 
ing Company. Mr. Mace H. Bell, Dist: 
Engineer of the American Institut 
Steel Construction, followed with an a 
dress on the aims and objectives of 
AMERICAN WELDING SOCIETY 
benefits that can be derived from mem! 


and 


ship in the Louisiana Section 

Mr. Bell pointed out that in the ] 
year New Orleans has witnessed the infl 
of a number of new industries devoted 
production of materials of war. In ad 
tion, existing industries have received 
‘great ‘impetus by the increasing deman 
for more and more production. In tl 
months ahead this tempo will be increas« 

In many of these industries, weldin; 
plays a major role. Development in 
art of welding metals has advanced to t! 
point where it is used widely as the spee: 
economical method of joining 
metals in ships, in structures, in tanks a! 
in hundreds of other applications 

Mr. Bell pointed out that everyone e1 
gaged in the various branches of the meta 
working industry must of necessity kee 
up to date on welding, and particularly 
because of the rapid expansion of its aj 
plication in new fields and because of th 
many new developments that are takin; 
place. Membership in the A.W.S. in 
variety of ways offers the best possibility o! 
doing this. 


iest, most 
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\t the annual meeting held in April the 
wing officers were elected to serve for 
1942-43: Chairman, P. L. F 

Whitehead Metal Products Co., 

umbridge Vice-Chairman, F W 

ivis, E. B. Badger & Sons Co., 
retary-l reasurer, P. N. Rugg, Boston 

Trustee, H. G. Aus 
Boston Director 

two years) George Richardson, 

General Electric Co., Lynn; C. A. Rober, 

Bethlehem Steel Co., Shipbuilding Div., 
uincy W. A. Ovaska, Air Reduction 


Boston 


Co., Boston 
ikenweld, In 


At the April 17th meeting of the Chicago 
Louis J. Larson, Consu!ting 
r Engineer of Milwaukee, Wis., 
1 an interesting illustrated talk 
Metal Transfer in the Metallic 
before a group of approximately 200 
ple Mr. Larson reviewed the theories 
| investigation of numerous researches 
1is subject and also related his own ex- 
which indicated that gases in 
I teel were responsible for the metal 
ransfer from the electrode to the base 
\ lively and lengthy discussion 


\ sound motion picture entitled ‘Oil for 
Lamp” was shown at the start 


! ting through the courtesy of 
hell Oil Co Phi 
nd shows vividly all the products 
ed from petroleum 

\ special meeting was arranged for 
iy, April 29th, at the Chicago 
ghting Institute for the members and 

ir ladie Mr. Carl W. Zersen, Man 

titute, gave a demonstration 
} 


is a very recent pro 


ject ‘From Flame to 


l lecture on the u 
Lighting.’’ A dinner at 
1 


tric Club preceded the meeting 


CLEVELAND 


\n enthusiastic attendance of 400 weld 
g people, including executives and pro 
tion officials, attended the Spring Con 
nee of the Cleveland Section, May 8th, 
Hotel Statler 

\ total of five technical papers were prt 

d rhe afternoon session, beginning 
o'clock, included Unionmelt Weld 

by W, B. Browning, The Linde Air 
ducts Co., Chicago, Ill Welding of 
iminum and Its Alloys,” by Georg 
glund, Aluminum Co. of America, 
burgh, Pa.: and “‘Resistance Welding 
Helps War Effort,”’ by Ben Wise, Federal 


lachine & Welder Co., Warren, Ohio 


Che dinner, which was held at 6:30, was 


lowed by a review entitled, ‘‘Memories 





of Early Welding Day 
Electric Arc, Inc., Newar 


rhe two papers of the 


which began at 8 o% 


heating and Stress Rel 
Holslag; and ‘‘Element 
sign,”’ by Leon C. Bibber 
Steel Corp., Pittsburgh, 

The committee in ch 
ments included J. F. M: 


the Cleveland Section, a1 


Smith-Dolan System of In 


, Carne 


by C. J. Holslag 


kN. J 


luctic 
ievin 


of Weld 


Pa 


arge ol 


attic cn rit 


id J. R. Kriz, pre 


gram chairman of the conferen 
Announcement was made of th 
for the coming year hey ar 


Kriz, Jame 


Herron Co 
Elder, Cleveland Electri« 


we-chairman; and J. Li 


versal Power 


ireasurer 


COLUMBUS 


Colonel G. F. Jenk 
AMERICAN WELDING 5S 
guest peaker at the M: 
the Columbus Section 
spoke on the 
WELDIN 


gency 


po ition < 


DETROIT 


The second Annual I 


dered to the past-chairme: 


Le trot 


was held at the Detroit 


person were pre 


Following a superb d 


Smith, Acting Chairman 


and Presiding Officer at 
telegrams from Secreta 


man Brendl 


expressing their deep regret at 


ability to attend the din 


CIT , Ww 


iv A } Tee 
Colonel 
of the 


Society in the pre 


inner Dat 


section 


Leland Hotel th 


took occasion to pay special tribute 


Sieger for his unflagging 
the Section’s 


for hi 


welfare an 


energetic leader 


Mr. Brendle was oblig: 


Chairman before his t 
due to his transfer to FI 
The appreciation of 


pressed to Mr. Earl F: 


in the Section enrolment 


Neitzell, whose fine men 
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MILWAUKEE 


The regular monthly meeting of the 
Milwaukee Section was held on April 24th 
Lieutenant Leo O’Brien of the Procure 
ment Office, U. S. Naval Reserve gave an 
after-dinner talk Mr. A. F. Plant, Re 
gional Vice-President, The Austin Com 


pany, gave the welding address on ‘‘Weld 
ing in the Design and Construction of 
Industrial Plants.”” Mr. Plant’s talk was 


illustrated with slides showing the in 
creasing use of welding in factory building 
over the past thirteen years, and motion 
pictures showing the construction of 
welded rigid frame structurs 


NEW YORK 


The New York Section cooperated with 
other engineering societies in presenting a 
program on the Engineering Aspects of the 
National Industrial Scrap Salvage, which 
was held in the Engineering Societies 
Building, New York, on Tuesday, April 
28th 

The New York Section of the AMERI 
CAN WELDING Society held its Annual 
Meeting on Tuesday May 12, 1942, at the 
Engineering Societies Building Chair 
man for the evening was W. A. Howard of 
Socony Vacuum Oil Co., Inc., Brooklyn, 
N.Y 

The speaker was A. N. Kugler, Me 
chanical Engineer, Air Reduction Sales 
Co., New York, who spoke on the subject 
“Oxyacetylene Welding in War Produc 
tion.”” Mr. Kugler reviewed a number of 
oxyacetylene procedures which may be 
employed under 
specifications 


current Government 
Among the topics covered 
were: oxyacetylene welding of piping for 
ships; oxyacetylene welding in the manu 
facture of gasoline cans; oxyacetylene 
welding in aircraft construction; oxy 
acetylene welding and cutting in the fab 
rication of jigs and fixtures; and low- 
temperature brazing in the repair of ma- 
chine tools. Mr. Kugler accompanied 
his interesting talk with numerous lantern 
slides 

Following Mr. Kugler’s talk, an all- 
color, sound moton picture ‘Fundamentals 
of Air Welding’”’ was presented through the 
courtesy of The General Electric Com 
pany. This picture showed what actu- 
ally goes on inside the arc, with details of 
arc and crater clearly revealed. Ingeni- 
ous animated cartoons and actual welding 
shots added to the interest of the picture 

The evening opened with a half-hour 
question-and-answer period conducted by 
H. R. Morrison, The Linde Air Products 
Company, New York. This was followed 
by a short business session at which the 
election of officers for the 1942-43 season 
was announced. Officers for next season 
are: Chairman, W. A. Howard, Socony 
Vacuum Oil Co., Inc.; Ist Vice-Chairman, 
G. Schneider, Acetylene & Welding Equip- 
ment Company; 2nd Vice-Chairman, G. V. 
Slottman, Air Reduction Sales Co.; Secre- 
tary-Treasurer, George Sykes Union Car 
bide Co.; Executive Committee Members 
for 3 Years, E. A. Kerbey, Midwest Piping 
& Supply Co., Inc.; J. L. Wilson, Ameri- 
can Bureau of Shipping; J. B. Tinnon, 
Metal & Thermit Corp.; and H. W 
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Northcutt, Ecthlehem Steel Co 
building Division 


, Ship- 


NORTHERN NEW JERSEY 


The May meeting of this section was 
held on the 19th in the Essex House, New 
ark Mr George T. Horton, President, 
Chicago Bridge and Iron Co., spoke on 

Welding—Past, Present and Future.”’ 

A movie ‘‘The Inside of Arc Welding’’ 
was presented through the courtesy of the 
General Electric Company 

rhis was the last meeting of the spring 
season. Regular meetings will be re 
sumed in September 


OKLAHOMA CITY 


A large number of members and guests 
attended the Section Meeting of May 7th 
The principal speaker for the evening was 
Mr. A.N. Kugler of the Applied Engineer 
ing Department, Air Reduction Sales 
Company. Mr. Kugler’s subject was 

The Design of Welding Jigs and Fix 
tures.’’ His subject was of considerable 
interest and importance to the Local Sec 
tion, especially at this time. Mr. Kugler 
also presented a picture in technicolor 
showing the fabrication and erection of an 
all-welded mill-type building 

Members of the Local Section are 
appreciative of a recent letter from John 
Lang, who formerly was associated with 
the Local Section, and is now connected 
with the New York Shipbuilding Corpora 
tion. Mr. Lang’s letter was read by Joe 
Mideke at a recent meeting 

No meetings will be held during the 
months of July, August and September 
Anyone wishing to contact the Local 
Section during the summer may do so 
through the National Office 


PHILADELPHIA 


The speaker at our April 20th meeting 
held at the Engineers’ Club, was Mr. A 
Amerikian, Design Engineer, U. S. Navy 
Department, Bureau of Yards and Docks, 
who spoke on “Welding of Buildings.”’ 
It was one of this season’s most interesting 
talks. The speaker left no doubt in the 
minds of his audience that building design 
for Navy shore establishments was subject 
to the same limitations as to available ma- 
terials as similarly rated private projects. 
Mr. Amerikian and his associates are meet 
ing this situation in a large measure and 
with considerable ingenuity based upon 
experience gained in the pre-defense and 
pre-war periods with welded construction 
specifically designed for welding. The 
pre-war method had been to try to ap- 
proach each job even when it was an ex- 
tension of an existing building, as a new 
design problem with certain space, func- 
tion and load conditions to be met. This 
experience in elimination of ‘“handbook”’ 
design methods of approach, which among 
other things involved overcoming the 
usual structural engineers’ desire to stay 
away from ‘‘indeterminate”’ 
now paying dividends. 

Slides of drawings and photographs 
illustrated structures for usual, as well as 
for specialized use. Aircraft hangers and 
caisson gates were interesting examples of 


structures, is 
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the latter. Shop and storage buil 


were similar in function but obvi 


iy 
superior in design to the majority fou 
industry. The Mess Hall at the N 
Academy at Annapolis is an outsta g 


example of pleasing appearance obt: 
by good functional design through 
proper use of welding 

At the May 18th meeting the spea 
were Mr. H. Irrgang, Superintendent 
the W. K. Mitchell Company and Mr. H 
QO. Klinke, Welding Engineer, U. S. Navy 
Yard, who discussed “The Welding 
High Pressure Piping’’ in the general ; 
fabrication field as well as in marin 
struction 

April being the annual meeting of 
Section, ballots were tabulated and 
following officers unanimously electe: 
the coming year: Chairman, H. \ 
Welding Engineer, New Yy 
Shipbuilding Corporation; Vice-C} 
man, M. W. Brewster, Welding Supervi 
Westinghouse Electric & Mfg. Company 
Treasurer, R. D. Thomas, President, Ar 
Corporation; Secretary, K. W. Ostror 
Sales Engineer, Arcos Corporation; Jur 
Past-Chairman, A. J. Raymo, Weldi 
Engineer, Baldwin Locomotive Work 
Members of Executive Committe: 
serve three (3) years: W. W. Bar 
District Manager (retired), Air Reduc 
Sales Company; R. B. Clements, Dist 
Manager, The Linde Air Products Cor 
pany; O. J. Pearre, Welding Special 
General Electric Company 


Pier« e, 


Before passing on the direction of 
Section to the new Officers, Mr. A. J 
Raymo,*Chairman, directed a special tril 
ute to the founding members and pa 
chairmen of the Section. A brief hist 
of the Philadelphia Section since its i 
lishment in 1920 was printed in the Apr 
Meeting notice 

In assuming his office of Chairman fo 
the coming year Mr. Pierce expressed t! 
heartfelt gratitude of the Sectfon for Mr 
Raymo’s able direction of Chapter affair 


during the past year, emphasizing in par 
ticular the many extra duties imposed by 
the holding of the National Convention 
Philadelphia last October. From tl! 
Philadelphia Section viewpoint Mr 
Raymo, his Committee Chairmen and their 
Committee Members carried forward thi 
activity in cooperation with the National 
Officers in a manner deserving the highe 
commendation. Mr. Raymo’s admin 
tration has set a high standard for the i 
coming officers to meet 


PITTSBURGH 


Far-reaching effects of the Defense work 
in this district were reflected to a grea! 
extent by the attendance at the afternoor 
session of the Fifth Annual Tri-State Cor 
vention. Many key men in industrial 
plants found it impossible to leave thew 
work long enough to be present. How 
ever, the evening session drew a capacity 
attendance as did the informal dinner 
Many members and guests who could not 
be present for the afternoon session did 
attend the dinner and the evening meeting 

Those who failed to attend in the after 
noon, missed hearing the most capable 
speakers discuss “‘Welding Fumes’ and 
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Ga. enn 















Shock subjects which hav 
y iderable interest to the welding 
a long time but until lately 
been widely discussed 
g ifternoon session was opened by 


4. E. Marble who introduced 

Mr. W Spraragen, Technical Secretary 

tor from the New York office 

ve a most interesting talk 

lowing, Messrs. Gordon C. Harrold, 

i Ph_D., of the Chrysler Corporation, Ds 
Mich., and Dr. C. F. Engel of the 
ghouse Electric & Mfg. Co., pre 
heir talks on the subjects of Fumes 
Shock. Both were voted most satis- 
ind enlightening and it was to be 
that so few found it possible to 
present to hear such educational pres- 

tations 

Due to circumstances beyond his con 
rol, Mr. A. G. Bissell, Vice-President, 
Eastern Division, was unable to be 


Pressure of other business made it neces 
iry for Chairman A. E. Marble to leave 
hortly after the opening of the afternoon 

ion and Mr. Frederick H. Dill of the 
American Bridge Co. took over and carried 
the duties in a very satisfactory man 

r. Opening the evening session Mr. J 

B. Carlock of the Jones & Laughlin Steel 
Corporation and President of the Engi 
ers’ Society of Western Pennsylvania, 
with which Society this was held as a joint 
eeting, gave a most timely address of 
welcome, stressing the close cooperation 
tween the various technical societies, the 
very satisfactory attendances in spite of 
demands on all in this district and the 
eat response being made by Welding 
Engineers in this emergency. 
rhe speaker of the evening, Mr. Roger 
W. Clark, General Electric Company, 
Schenectady, N. Y., lived up to all th 
promises made for him and amply repaid 
he many present for their attendance by 
giving a most thorough discussion of the 
ubject Designers’ Problems”’ bringing 
uit clearly the engineer’s responsibility 
and his relations with the manufacturing 
groups. Following the discussion the 
eeting was thrown open for question and 
at 10:30 P.M. the final meeting for the 
1941-42 season came to a most successful 
nding 


ROCHESTER 


[he May meeting of the Rochester 
section was held on the 7th at Todd 

nion, University of Rochester, River 
Campus. Mr. Leon C. Bibber, Welding 
Engineer, Carnegie-Illinois Steel Corpora- 
tion, spoke on the subject ‘“‘Elements of 
Welded Joints oc This was the second 
part of a series, the first of which Mr 
Bibber gave last year 


ST. LOUIS 


Mr. C. J. Holslag, President of Electric 
irc, Inc., spoke at the May 7th meeting 
i the St. Louis Section on the subject 
Preheating Welding and Normalizing.”’ 








SAN FRANCISCO 





just what they must do to qualify as full 


fledged Journeymen Welder 


SOUTH TEXAS 


Phe South Texas Section held 
on April 20th in Houston, and 
interesting discussion by Mr R I 
Arnoldy of The Linde Air Products ¢ 


pany on the use of “Oxyacetylene in the 


a 
l 


Intensified Industrial Program Mr 
Arnoldy illustrated his points by usit 


lantern slides to show specific ca il 
which oxyacetylene eliminated botth 
necks’ in war production and materially 


contributed to a speed-up program o 
Methods of flame clea: 


ing, paint priming and bevel cutting wert 


assembly lines 


1 


shown and explainec 


WASHINGTON, D. C 


Following is a brief description of 
final meeting of the year, held on April 28 
1942, in Washington, D. C., for entry 
the JOURNAL under “Section Activiti 

rhe annual meeting of the Washingto 
Section was held on April 28, 1942, be 
ginning with a banquet in the Harringt 
Hotel, and ending with a Liquid t 
by Mr. H. R. Salisbury of the Air R« 


tion Sales Company 


Several old friends and _ nationally 


known members of the Society wert pre 
ent, including Bill Spraragen, J. H 
Deppeler, R. D. Thomas, S1 Whitey 
Maurath, Joe Humberstone, Captain C. A 
rrexel, Roger W. Clark and Captain W. A 
Maddox 

Colonel G. | Jenk 
AMERICAN WELDING SOCIETY, commentec 
briefly on the progr made during th 
past year rhe retiring chairman, Mr. R 
B. Swope, introduced the guest Mr. A 
G. Bissell presented the past chairman 
badge to Mr. Swope Mr. |] Brooker 
chairman for the forthcoming year, a 
th 


President of tl 


nounced his fellow officers in th 
Committee, consisting of Mr. W. E. Ma 
Kenzie, vice-chairman, Mr. H. L. Ingrar 
ecretary and Mr. R. F. Wood, tre “rer 
The Liquid Air Show put on by Mr: 


Salisbury was both entertair 


ne ar 
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provements in incandescent lamps by t! 

use of Argon and rare components of at 
Following the demonstration and di 


one th ' or call ‘1 . 
On rit ICaAK Wa Lilt ip oa “W 


SECTION ACTIVITIES 


leard an 


e Executive 


WESTERN NEW YORK 


very Va il} ‘ 

| rank (; I] b 

Nickel Co., I New \ 

o1 re ub ! M 
ymnel— The I 


WICHITA 


\ 


Wichita Sectio {A.W W 


VE 


ven 


ya le 


befor 


\ 


r 


( ipally 


Ty 


Mechanical Engineet An 


pany. New York 


an audier 


iro tt ait 


Vy 
| 
" A. ' 
Ww 
( i 
Mg \ 
‘ pa 
I 
Lit 4 any 
i 
g& I ( 
I 
| ( 
y 
wi 
Dp 
' 
1] 
| | 
I 


een eee 


ed 





Sections —CHAIRMEN, SECRETARIES AND REGULAR MEETING DATES 


BIRMINGHAM 3rd Fri. 
CHAIRMAN—F. E. McATee, Chicago 
Bridge & Iron Co., 1564 No. 50th St., 
Birmingham, Ala 
SECRBETARY-TRBAS..—W. L. Poore, Air 
Reduction Sales Company, 2825 No. 
29th Ave., Birmingham, Ala 


BOSTON 2nd Mon. 
CHAIRMAN—P,. L. P. FEYLING, White- 
head Metal Products Co., Inc., Cam- 
bridge, Mass. 
SECRETARY—P. N. Rucc, 22 Eastern 
Ave., Wakefield, Mass. 


CANAL ZONE lst Tues. 
CHAIRMAN—PAUL J. CANNELL, P. O. 
Box 53, Diablo Heights, C. Z. 
SECRETARY—R. E. Howick, Box 924, 
Diablo Heights, Canal Zone 


CHATTANOOGA, TENN. lst Wed. 
CHAIRMAN—R. B. Bayston, Chatta- 
nooga Boiler & Tank Co., Box 110, 
Chattanooga, Tenn. 
SECRETARY—M. R. McLain Combus- 
tion Engrg. Co., Chattanooga, Tenn. 


CHICAGO 3rd Fri. 
CHAIRMAN—A. M. UNGER, Pullman- 
Standard Car Mfg. Co., Chicago, Il. 
SECRETARY—T. E. JEFFERSON, Welding 
Engineer, 506 S. Wabash Ave., Chi- 
cago, IIl. 


CINCINNATI, OHIO 
CHAIRMAN—ErIc O’HarA, Cincinnati 
Gas & Electric Co., 4th & Main Sts., 
Cincinnati, Ohio 
SECRETARY—R. L. Krrsy, R. F. D. 41, 
Box 131, Sharonville, Ohio 


CLEVELAND 2nd Wed. 
CHAIRMAN—J. R. Kriz, James Herron 
Co., 1360 W. 3rd St., Cleveland, Ohio 
SECRETARY-TRBAS.—A. LESLIB PFBIL, 
Universal Power Corporation, Cleve- 
land, Ohio 


COLORADO 3rd Wed. 
CHAIRMAN—J. H. JoHNSON, Johnson 
Supply Co., Denver, Colo. 
SECRETARY-TREAS.—H. W. CREAGER, 
Hendrie & Bolthoff Mfg. & Supply 
Co., Denver, Colo. 


COLUMBUS, OHIO 2nd Fri. 
CHAIRMAN—F. B. Dante, Battelle 
Memorial Institute, Columbus, Ohio 
SECRETARY—G. S. HERREN, The Sea- 
grave Corp., Columbus, Ohio 


CONNECTICUT lst Tues. 
CHAIRMAN—H. A. PENNINGTON, A. B. 
King & Co., 196 Chapel St., New 
Haven, Conn. 
SECRETARY—E. S. E_woop, Jr., Gen- 
eral Electric Co., 1285 Boston Ave., 
Bridgeport, Conn. 


DETROIT Ist Fri. 
CHAIRMAN—O. L. SMITH, Weldit 
Acetylene Co., 638 Bagley Ave., 
Detroit, Mich. 
SECRETARY—G. N. Srecer, S. M. S. 
Corp., 1165 Harper Ave., Detroit, 
Mich. 


GEORGIA Ist Fri. 
CHAIRMAN—RALEIGH DRENNON, 357 W. 
Peachtree St. N. E., Atlanta, Ga. 
SECRETARY—EDWARD GUILLOTT, 282 
Spring St. N. W., Atlanta, Ga. 


HAWAII Last Thurs. 
CHAIRMAN—GEORGE GLOVER, W. A. 
Ramsay, Ltd., Honolulu, T. H. 
SECRETARY—ALAN G. SLIPPER, Hawai- 
ian Gas Products Co., P. O. Box 2454, 
Honolulu, T. H. 


INDIANA 
CHAIRMAN—-WAYNE H. McGrane, J 
D. Adams Mfg. Co., Indianapolis, Ind 


SECRETARY—E, M. Lewts, Allied Weld- 
Craft, Inc., 401 West South St., 
Indianapolis, Ind. 


KANSAS CITY, MO. 3rd Mon. 
CHAIRMAN—L. R. St. JouHN, Kansas 
City Highway Comm., Court House, 
Kansas City, Kan. 
SECRETARY—CARL PETERSON, Welding 
Equipment Supply Co., 1617 Walnut 
St., Kansas City, Mo 


LAKE SHORE 
CHAIRMAN—FRED Hersst, JR., Mce- 
Mullen & Pitz Construction Co., 923 
Commercial St., Manitowoc, Wis. 


LOS ANGELES 3rd Thurs. 
CHAIRMAN—J. C. Gowrnc, Hobart 
Brothers Co., 1007 Santa Fe Ave., Los 
Angeles, Calif. 
SECRETARY—E. O. WILLIAMS, Victor 
Equipment Co., Los Angeles, Calif. 


LOUISIANA Ist Fri. 
CHAIRMAN—G. O. Huet, Higgins Indus- 
trials, Inc., 1755 St. Charles Ave., 
New Orleans, La. 
SECRETARY—A. E. ABAUNZA, Machine 
Welding Wks., 1031 Annunciation St., 
New Orleans, La. 


MARYLAND 3rd Fri. except April 

CHAIRMAN—A. R. Wynn, 913 North 
Hill Rd., Baltimore, Md. 

SECRETARY—VAN RENSSELAER P. SAXE, 


100 W. Monument St., Baltimore, 
Md. 


MILWAUKEE 3rd. Fri. 
CHAIRMAN—J. J. Cuyte, A. O. Smith 
Corp., Milwaukee, Wis. 
SECRETARY—GILBERT F. MEYER, Ma- 
chinery & Welder Corp., Milwaukee, 
Wis. 
NEW YORK 2nd Tues. except when 
Joint Meeting is held 
CHAIRMAN—W. A. Howarp, Socony 
Vacuum Oil Co., Inc., 412 Greenpoint 
Ave., Brooklyn, N. Y. 
SECRETARY—GEORGE SyYKES, Union 
Carbide Co., 30 E. 42nd St., N. Y.C 


NORTHWEST 3rd Wed. 
CHAIRMAN—J. H. BARRON, Stainless 
Steel Prod. Co., St. Paul, Minn. 
SECRETARY—ALEXIS CASWELL, Manu- 
facturers’ Assoc. of Minn.,200 Builders 
Exchange Bldg., Minneapolis, Minn. 


NORTHERN NEW JERSEY 
CHAIRMAN—T. B. Smita, Federal Ship- 
building and D. D. Co., Kearny, N. J. 
SECRETARY—H. S. Carp, 449 Elmora 
Ave., Elizabeth, N. J. 


NORTHERN N. Y. Last Thurs. 
CHAIRMAN—E. F. Potter, 30 Hazel- 
wood Terrace, Pittsfield, Mass. 
SECRETARY—W. W. CHURCHILL, Gen- 
eral Electric Co., Schenectady, N. Y. 


OKLAHOMA CITY lst Thurs. 
CHAIRMAN—C. C. Wiis, Oklahoma 
Gas & Electric Co., Oklahoma City, 
Okla. 
SECRETARY—WwM. T. TIFFIN, University 
of Oklahoma, Norman, Okla. 


PEORIA—CENTRAL ILLINOIS 
CHAIRMAN——CLIFFORD WIMMER, 1104 
Ann St., Peoria, Ill. 
SECRETARY—PaIL. SOMMER, 207 N. 
Bourland Ave., Peoria, Ill. 
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PHILADELPHIA 3rd Mon, 
CHAIRMAN—H. W. PIEerce, New York 
Shipbuilding Corp., Camden, N, J 
SECRETARY—K. W. Ostrom, 213 Glen 
Gary Drive, Westgate Hills, Dela. 
ware Co., Pa. 
PITTSBURGH Middle Wed, 
CHAIRMAN—A. E. MARBLE, Carnegie. 
Illinois Steel Corp., Pittsburgh, Pa 
SECRETARY—J. F. MINNOTTB, Minnotte 
Bros., 1201 House Bldg., Pittsburgh 


PUGET SOUND 
SECRETARY-TRBAS.—JOHN NELSON, Air 
Reduction Sales Co., 3623 E. Margi- 
nal Way, Seattle, Wash. 


QUAD CITIES 
CHAIRMAN—A. R. GUSTAFSON, 840 
Third Ave., Moline, Illinois 
SECRETARY—J. W. SHuGars, Lincoln 
Elec. Co., Moline, Illinois 


ROCHESTER, N. Y. Ist Thurs. 
CHAIRMAN—R. L. CATTANACH, Ameri- 
can Laundry Mach. Co., 110 Buffalo 
Rd., Rochester, N. Y. 
SECRETARY—PavuL W. JAmgEs, Lincoln 
Electric Co., 65 Lancaster St., 
Rochester, . i 


SAN FRANCISCO Last Fri. 
CHAIRMAN—FRANK LONGO, Souther 
Pacific Co., San Francisco, Calif 
SECRETARY—R. E. LABAGH, Victor 
Equipment Co., 844 Folsom St., Sai 
Francisco, Calif. 


ST. LOUIS and Fri. 
CHAIRMAN—H. H. SuHearr, Combustion 
Eng. Co., Heine Boiler Div., St. Louis 
Mo 
SECRETARY—M. J. Leticu, Combus 
tioff Engrg. Co., Heine Boiler Div 
St. Louis, Mo 


SOUTH TEXAS 
CHAIRMAN—J. M. HuUGHEN, Penn Shi 
yard, Inc., Beaumont, Texas. 


SECRETARY—W. H. Greer, Box 175,, 


Houston, Texas 


TULSA, OKLAHOMA 
SECRETARY—JAMES B. Davis, Tulsa 
Testing Labs., Tulsa, Okla. 


WASHINGTON, D. C. 2nd Tues. 
CHAIRMAN—B. B. Swope, Southern 
Oxygen Co., Arlington, Va. 
SECRETARY—E. BROOKER, 129 South 
Buchanan St., Arlington, Va. 


WESTERN NEW YORK 3rd Fri. 
CHAIRMAN—JOHN Bos, Jr., 60 West 
Rd., Eggertsville, N. Y. 
SECRETARY—R. S. LANE, Ross Heater & 
Mfg. Co., 1407 West Ave., Buffalo 
N. Y. 


WICHITA, KANSAS 
CHAIRMAN—W. H. GrirFirn, % Card- 
well Mfg. Co., 801 So. Wichita St., 
Wichita, Kans. 
SECRBETARY-TRBAS.—R. L. TOWNSEND 
829 S. Madison St., Wichita, Kans 


YORK—CENTRAL PENNA. 
CHAIRMAN—W. E. HOLLINGSHEAD, 5 
Morgan Smith, York Pa. 
SECRETARY—C. E. Lewis KERCHNER 
290 W. Cottage Pl., York, Pa 


YOUNGSTOWN (OHIO) 2nd Mon 
CHAIRMAN—T. D. FEATHERINGHAM 
Youngstown Welding & Eng. Co 
Youngstown, Ohio 
SECRETARY-TREAS.—H. Ross STR 
BACKER, Youngstown Weld. & Eng 
Co., Youngstown, Ohio 








